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_.. The Epiftle Dedicatory: 
the othor inferior Orbs: For as the Poets 
ufed in times paft to fay of Venus, Sine - 
Cerere & Baccho Friget Venus, 6 
may J alfo confidently averr of them, with- 
out Arithmetick they are Poor, ond 
without Motion. Prefuming therefore 


that your Lordfhip, loving tue Art, can- 


“not difafect the Artift, nor his inten- 


tion to do good in that kind, 1 am bold 
~ to fhelter this Treatife nnder your Lord- 
a Ship's Protection, humbly intreating your 
gracious Acceptation, and earneftly de- 
firing for ever to remain | 


Your Honours, in all 


. Service affectionately 


devoted, 


Eom. WinGate 
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JOHN KERSEY, 


: BOUT, the Year 1629. our 
. Learned® Country-Man Edmund 
_ Wingate, Efquire, Publifhed a 
— Treatife of Arithmetick divided” 
into two Books, the one entituled Natural 
Arithmetick, and the other Artificial Artthwmes 
tick; and in regard his principal defign in 
that Treatife was, to remove the difficul- 
ties which ordinarily arife in the practice of — 
‘Common. Arithmetick, by the help of artificial - 
or borrowed Numbers, called Logarithms, — 
(whole proper work isto perform Multiplicae 
tion by Additign ; Divifion by Subtraction, a a 
: OO eg hie a Ne Gs 


z git , 
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he did then in his faid firft Book omit di- 
vers pieces of Common or Prattical Avitha 


“<of che fecond Bdition, he promifed his Af 


Pome ove am i ol eS s 
Age’ 4 . 


Cee Ber Prepac: 


wetick, which, for the perfect and univer: | 
fal underftanding thereof, were neceflary to 
have been inferted ; But after the: firft Im-., 
_ preffion of both thofe Books was fpent, our” 
faid Author being importuned to take care © 


fiftance therein ; yer his orhet neceflary Em- 
ployments not perminting him to purfue his 


| Maid Purpofe; he was pleafed ro: impart: his! 
| ? Thonghes Concerning che fame mee Q- 


gether with his requelt, thar 1 would purufe> 


_ the'faid firft Book, and fupply ié with ‘fuch 


“plear Store-houfe of "Common Arishanetick ; 


~ picees of Practical Arithmetick, which? for 
the reafons aforefaid were wanting in the firft - 
‘Edition. } a en 
_. In purfuance. of which requeft, I have 
contribuied ‘my Talent towards perfecting 
this Tractate,. upon our Author’s Founda- 
tion; partly in his Life-time, to his good 
liking, and partly ‘fince his Deceafe, in fe- 
veral Editions committed to my Gare-to-be 
‘prepared for the Prefs; wherein I have u- 
fed my beft endeavours, as well to pre- 
 ferve this Book as a Monument of our {aid 
Author’s worth, as alfoto make it a com- 


from 


i Wie Lhe Preface, : 
from whence the- ingenious may be fiur- 
nifh’'d with the excellencies of thar Arr, 
in reference both to common Affairs, as al- 
fo to the practical Parts of the Mathema- 
ticks.. And in order to thofe ends I have 
made thefe following Alterations and Addi- 
tions; namely, i : 

.Firft, For the Eafe and Benefit of fach 

~ Learners, who defire only fo much Skill _ 
in Arithmetick, as is ufeful in Accompts, 
Trade, and fuch like ordinary Employ- — 
ments; the Doctrine of whole Numbers, © 
~ (which in the firft. Edition was inter- 
- mingled with Definitions and Rules con- 
cerning broken Numbers, commonly ca!- 
led Fractions) is now entirely handled 
apart. And to the end the fall know- 
* ledge of Practical <Arithmetick in whole 

Numbers might more clearly appear, { 
- have explained divers of the old Rules in 

the firft five Chapters, and framed anew 

the Rules of Divifion, Redzition, and the 

Goldew Rule, iw the fixth,- feventh, eighth, 

sand ninth Chapters; fo thar now Arith- 

metick in whole Numbers is’ plainly and 
fully handled before any entrance be made 
|, into the cragey Paths of Fractions, at the 
fight whereof fome Learners are. to dis 
ake A 4 . couraged | 


v Ube Pref, : 


couraged, that they make a fland, and 


¢ 


framed the Extraction of the Square 
Cube Roots, in a method which by Expe- 


farther mo Bk si: 

Secondly, To affift fuch young Students 
as defire to lay a good Foundation for the at- 
taining of a general Knowledge in the Ma- 


cry out, won plus yltra, there’s no progrefs 


_thematicks, I have in a familiar Method de- 
livered the entire Doétrine of FraGtions , 


both Vulgar and Decimal, which was omitted 
in the firft Edition; and have alfo newly 


and 


rience is found to be much afier than that 


_ commonly ufed heretofore, and is exaétly. 


fuitable to the Conftruction or Compofition 
of Square and Cube Numbers. ee 
Laftly,, \ have added an Appendix, which’ 
is furnifhed with variety of choice and de- 
lightful knowledge in Numbers, both Pra&ti- 


cal and Theoretical. In all which perfor- 


mances, I have earneftly aimed at Truth, 


Perfpicuity, and exa@t Correétion, both of the 
Text and Numbers; fo that I hope this Book 
is now fupplied with all things neceflary to 
the full Knowledge and Pra€tice of Common 
Arithmetick, the ufefulnefs whereof is fo gé- 
nerally known, that there will be no need 
of Arguments to excite any one that a 

va ee Gy es fires 


The Preface. | 
fires his own or the Publick Good, to be 
acquainted with fo exeellent an Art. 

- But if the.more curious Artift, after he 
is well exercis’d in vulgar Arithmetick, de- 
- fires farther infpeCtion into the Myfteries 

‘of Numbers, his beft Guide is the admira- 
ble Art called Algebra; the Elements where- 
-of I have expounded at large ina Treatife 
lately Publifh’d. — : ee a 


JOHN KERSEY. 


The Table of Contents, 


Nahas thot Chaps of Mr. Wingate? s, that 
have been altered and framed anew by Fobn Ker- 
fey, are diftinguifhed by this mark, . ga, and 
‘thofe Chapters that have_been entirely Com- 
_pofed by the faid 7. K. may be difcovered Re 
a ‘this Alterisk *. 


: ‘The Pacitine Ae whole Nati here | is contained in 
y the firft 13 Chapters, the Titles whiereof are 
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The Hiden of Fractions both Vale Sys & Peanut! 
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ay , | | Chap. ae 
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The Extraction of Roots is contained in the twia.® 
Chapters next following. 

cF The Exvctr attion pf ‘the Square Robt = 32 257. } 
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The Relation « of b Numbers i in Quantity and Quality t 
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*® Intereft of Money, with Tables tq valuey 
Annuities, &c. at any rate per centuml 1368 
from 4\. to 121. andthe manner of making 5138 
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all the parts of Vulgar Arithmetick; to 
—< which alfo are added various prattical 
 Queftions about the men{ur ation of Superfi- P 1Ol47§ 
cial. Figures and Solids, with the Gauging | 
Baa of Veffels. ee ere nes eee et area ttete 
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¢ oncer ing Notation of Numbers. . 
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‘ compting by Number. As Magnini- 
| tude or GreatnefS is the Subject of 
Geometry, fo Multitude or Number 8 | 

that inf Ariebmperick! . i 

II. Number is that by which every , 
pen is ppabtse or that which an- a fee 
wers 
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ber is exprefed. 
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-fwers this quettion, how many ? ? (unlefs it be an- 
 fwered by nothing :) So if it be asked how many 
days are ina w eck, the anfwer i is feven, which is 
called number. 
TI. The Notes or Characters, by - 
_which Number is ordinarily expref- 
fed,are thefe; 1 one, 2 two, 3 three, 
4 four, § five, 6 fix, 7 feven, 8 eight, 
9 nine, O nothing. 
IV, Thefe Notes or Characters are either figni- 
ficant figures, ora Cypher. | 
oR. XT he ft Eaters are the firftnine; ths | 


The Charaflers 
by which nnm- 


i 1,253543565759,9,- Che firft whereof is more parti- 
* eularly called an Unit, or Unity, and the reft are 


faid to be compofed of Unities : fo 2 is compofed’ 
of two Ui nities, 3 of three Unities, ec, 

_ I, The Cypher is the laft, which though of it 
elf it figailies nothing, yet being annexed after 
‘any of the reff, it eficrea feth their value? As will 
~ appear in the following Rules. 

VIi. Ax ithmetick hath two par ts , Notation and 
- IWumeration. 

VU. Notation teacheth how to expr dfs reatof 
declare, the figuification or value of any num- 


- -ber written; and alfoto write down any Number 


propounded , with proper Characters in their. 
_due places. 

: ZX. A number isfaid to hae foma- | 
poe vee tly ny places or degrees,,as there are 
number. Charadiers in the number; viz. when 
ee ae divers figures, whether they be in- 
termixt with a Cypher or Cyphers or not, ane 
placed together like lettersin a word, without any 
EO nay hitesor othernote of diftinétion inter- 

ae 


Chap. 1. Notation: | 2 
pofed, all thofe Chara@ers make but one number, 
- which confifts offomany placesas thereare Chara- 
&ers fo placedto one another: fo this number 20 
confifts of 3placesjand this30600 of five places,&c. 
xX. Notation confifts in the knowledge of two 
things; viz. the Order of places, and the Value of 
every place in any number. | ‘ | 
_ XT. TheOrder ofthe places is fromthe The Order’ of 
“right hand towards the left : So in.this /s¢s many —- 
~ number 465, the figure 5 itandethin che meee: 
firft place, 6 inthe fecond, and 4 inthe third; — 
likewife in this number 7560, a Cypher ftandsin 
the firft place, ¢ in the fecond, 5 in the thirdjand 
7 in the fourth. cis es 
XII. The firft place of a Number, The Value of 
{which as before is the outermoft to- Pi#es in any 
wards the right hand) is called. the ponders 
place of Units or Unities ; in which place any fi- | 
sure fignifieth its own Simple value: {0 in this 
number 465, the figure 5 ftanding inthe firft place 
fignifieth five Unities, or five. pe oe ie Hee 
_._ x777. The fecond place of a number is called the 
place of Tens; in which place any figure fignifieth 
fo many Tens as the figure containeth Unities : fo 
. in this number 465, the figure g in the firft place 
fignifieth fimply 5, but the figure 6 in the fecond 
place fignifieth fix tens, or fixty. ~~ 
_ XIV. The third place of a number is called the 
place of Hundreds : in which place any figure fig- . 
nifieth fo many Hundreds as there areUnities con- | 
tain’d in the figure : So in this number 465,the f= | 
gure 4in the third place fignifieth four Hundreds: — 
_wherefore if it be required to read-or pronounce 
this number 465,you are to begin on the left hand, 
> Sas a sp and 
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ake _ Notation. BookI._ 
_ and according to the aforefaid rules to pronounce 
it thus, four hundred fixty five, likewife this num- 
ber 315 is to be pronounced thus, three hundred 
and fifteen: and this number 205, two hundred 
and five ; alfothis number 500, five hundred. 
Whence it is manifeft, that although a Cypher of 
it felf fignifies nothing, yet beiug placed on the 


ight hand ofa figure it encreafeth the value. 


thereof, by advancing fuch figure to an higher 
place than that wherein it would be feated, if the 
Cypher were abfent. : 
‘The true reading or pronouncing the value of 
any number written,as alfo the writing down any 
number propounded, depends principaly upon a 
right underftanding of the three firft places be- 
forementioned, and therefore I hall advife the 
Learner to be well exercis’d therein, before he 
proceeds to the following Rules. | iy 
XV. The fourth place of anumber is called the 
place of Thoufands (that is,any number of Thou- 
_fands under ten thoufand ;) the fifth place tens of 
thonfand ; the fixth place hundreds of thoufands; © 
the feventh place Millions ; (a Million being ten © 
hundred thoufand;) the eighth place tens of Mil- 
lions; the ninth place hundred of Millions; the 
- tenth place thoufands of Millions ; the eleventh © 
place tens of thoufans of Millions; the twelfth 
_ place hundred of thoufands of Millions: And in 
- that order you may conceive places to be continu- - 
ed infinitely from the right hand towards the left, _ 
_ each following place being ten times the value of 
the next preceeding place; but to give names to 
- them would be botha troublefome and unnecef- 
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SE hapel. 7 | shaban } er s. 4 
nee.4'4 be From, ithe: Ries 5 orang Sel Maytmay 
fe. collet ed. to. read of ¢ epre/s ye abi Mer. i . 
of 4. Nunber spe Q mr ake “Tee ah ah if 
be required to rea as rohobie ati Me 
number 2 et 341, Firft, 1) tubes hby.a a earhat 
ma, or Point, every three ‘Paces eBinning at the 
right. hand, - and. proceeding. towards the left, 
wil: the. aforefaid “number be: diltingnithed, into 

pes, which may becalled’ Perods, ° 7% a 

_and ftand thus, 5 2.134264, 34t. ‘Where. WN Ported 

, you may note the fir/t period towards. | : 
the right hand to confift of thefe figures 341, the 
fecond of thefe 426, and the rhirdot-thefe-s21. Se- 
condly, read or pronounce the figures in every Pe- 
riod as if they ftood apart from the-reft, fo will the 
firft Period be pronounced three hundr ed forty one, 
_thefecond four huadred twenty fix, andthe third ~ 
five hundred twenty one. Thirdly, to every. Period ~ 
except the firft towards the righthand, a peculiar 
denomination or firnamé is to ‘be’ ‘applyed,. Viz. the 
firname Of the fecond Period, ts Thoufands <7 of the 
third, AGiions ; of the fourth, T houfands of Auli- 
Ons, Ce, ‘Therefore beginning to. pronounce at the 
higheft ‘Period, which inthis Exampleis the third, 
and giving every Period its due firname, the faid 
number will be pronounced thus, Five hundred twen- 
tyone Millions; four hundred yes fix Thoufands, three 
hundred forty one... © 

Note, When a: number i is diftingpiwhed into Pee 

riods, as before, the higheft Period will not always. 
compleatlyconfift of chree places, but fometimes 
Of one place, and fometimes of two, neverthelefs 
after fuch Period is pronounced. as if it ftood a-— 


ea the due legal is to. be @anexed s fo this’ 
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number 3304689, after it is divided into Periods 
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down any number pro- 
ion. 
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nine. 
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ll ftand thus, 3, 204, 689. and to be pron 


thus, ‘Three Adillions, two hundred and 


he 


hundred ei 


wi 


’ XVII. The atorefaid Rules for the ri 
nouncing of reading ofa Number which i 


7. 


down,being well underftood, will fufficiently inform 


the Reader how to write 
pounded to be written. 


) Chap. 1. of Namber3. | § 
Notation of Numbers by Latin Letters, 


12/XII. 4oolCCCC: 
18IXVIII. of thus XXJsooD. or this 15. - 
1 9|XVIIIE-or thus KIX.|600|DC. or thus TIC 


10D0 Clo. or thus M. | 
2000|CI4. CI5.- 
3000|CID: CIn: CID. 
s00qDD.  - ) 
TAR EGIOD: 


$000 1999. 
_ 100000 CCCIDQID. or thus OM. 


_ 500000 [9D0): 
1000000ICCCCI. 9999. - 
1903 MDCCUT | 


7 


| 8 | Bie PGA Ah) ex ‘Bookil. 
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Concerning Eng lifh Money, Weights, Mea- 
: Olas Ber 
VHe things expreffed by Numbers are principally 
ood Money,.Weight, Meaftre, Time, and things 
accompted by the dozen: Of the three firft of thefe, 
there are infinite kinds and varieties according ‘to 
the diverfity of the feveral Common-wealths in which 
they are ufed, all which: heré ‘to. produce: were 
both endlefs and néedlefs: wherefore we intend 
here to treat only of fuch. Afoney, Weights, Mea- 
fures, &c. asare ufed in-this Nation, being indeed 
only neceflary for our prefent purpofe, 9) + 

Il. ‘The leaft piece of Money ufedin Engs ) B e ee 
land is 4 Farthing, from whence this follow- eae itt 


ing Tableis produced. 
1 Farthing = Ct Farthing. — 
4. Farthings oot |Penny. 
12 Pence . ji Shilling. | 
20 Shillings > C1 | Pound. 
Englifh (or flerling) Money is ordinarily writter 
down with Bigures after this manner, 
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The firft Rank of the faid Numbers {ignifies thir- 
ty four pounds, thirteen fhillings;five pence,two fare: 


_ things: the fecond Rank expreffeth nine pounds,five, . 


fhillings,ten pence, one farthing : the thirdRank,fix-. 
ty nine pounds, .no fhillings, fix. pe nce, three far- ‘ 
3 things, Ge. 


S thipstt. tS Eaplifp. sy ok ae 


(Mikey The. {mallet Weight ufed i in yaa isa’ 


grain, that is, the weight of agrain of y;4. %i 
Whe well dried and gathered out.of pnts voouia ‘ 
e middie of the-ear, whereof thirty. parderum 
“two'make another weight,calledaPeny- 51 43+ 
weight, and twenty PEAN CES ifn make an Outice 
aes ; d 
Here obferve, That by the Statutes. quoted i in the 
-Margent, the weight of two and thirty - 
grains of Wheat make a peny-weight, 3! 24. 1° 
which weight being once difcovered by Rel vei 
two and thirty fach grains,.. the {aid Hen. 7. <, 
peny-weight (being the twentieth part. 
of an ounce Troy) is ufually fubdivided into four! 
and twenty parts only, called alfo Grains, as ap- 
pears’ by the. enfuing. Table. 
°°) A Table of Troy Weights. Troy eight 
24. Grains of Wheat 9s C24 Artificial Grains. . 
"94. Grains’ > "Cis op Peny ee 
\ eas, Peny Weight © ie, 1 Ounce. site 
12 Ounces iad rete Pound Troy. 


"Troy Weight is ‘ordinarily viritten: down with Bi ° 


gares after by manner: <9 °F 9, isch Se 
% atk ¥ pe the Mes, © ae A 
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310 © Of: Englifh Money. _ Book I, 
*- The firft rank of the faid numbers exprefleth fe- 
venteen pounds, five ounces, thirteen peny weight, 
thirteen Grains of Troy weight: the fecond rank, no 
pounds, eleven ounces, feven peny weight, fix 
grains: and the third, no pounds, no ounces, five 
peny weight, and twenty grains. nie 
Now this Trey weight ferveth only to weigh 

. -. Bread, Gold, Silver, and Ele@tuaries. 
oo lex And here obferve alfo by the way, 
Maberes ihe? that Troy weight regalateth and pre- 
‘pag. 252. fcribeth a form how to keep the Mo- 
oe "ney of England at a certain Standard, 
For about two hundred years before the Con- 
queft, Osbright a Saxon, being then King of Eng- 
and, canfedan ounce Troy of Silver to be divided 
into 20 pieces, at the fame time called Pence; and 
fo an ounce of Silver at that time was worth no 
more than twenty pence, or one fhilling eight 
pence, which continued at the fame value until 
_ the time of Henry the fixth, (who in regard of the 
enhancing of Maney in Foreign Parcs) valued the 
fame at thirty pence, fo that then there were ac- 
cordingly thirty pieces made out of the Ounce, 
and the old pieces went tlren for three. half-pence, - 
until the time of Edward the Fourth, who valued 
the Ounce at forty pence, and then the old pieces 
wentfor two pence apiece. After this, Henry the 
Eight vained the Ounce of fterling Silver at forty. 
five pence, which value continued until Queen 
Elizabeth's Time, who valued the fame Old pence at 
Three-pence the piece, fo that all’ Three-pences 
coined by the fame Queen weighed but a peny 
weight, and every Six-pence two peny weight; 
and fo 4 like manner the Shilling and other pieces 
Hide Se antlasets oC eR eer > 290 peepee 


{ | : ite: ? 


Chap. Tl. Weights, Mesfures, &c. 14; 
accordingly 3. which made the ounce Troy of Silver, 
- to be valued at fixty pence or five’ fhillings,..as it 
now remains at this day without alteration.: >... 
| IV. The weights ufed by Apotheca*i: 4) > 
ries are derived from a pound Troy, Apathecaries 
- which is fubdivided asin the following © 74""> 
‘Table: jas Baal | 
| A Table of Apothecaries: Weights. 


A Pound Troy? C12 Ounces. 

“An Ounce is equal 9 8° Drams. 
4 A Dram ~ unto } 3 Scruples. 

eo" AScruple ~€ 20° Grains. 


~ So that if you were to exprefs in Figures twelve 
pounds, ten ounces, five dramis, two Scruplesy and 
- fixteen grains: alfo three pounds, five ounces, feven 
drams, one fcruple, and two grains, the ordinary 


way to write them down is briefly thus : 
tas 4 By (Ns 
j2———10 
O03 5 en ee 02 
V. Befides Troy weight before mentioned, there 
is another kind of weight ufed\in England, called 
Avoirdupois weight, a pound whereof is equal unto 
14 Ounces, twelve peny weight Troy, This Avoir- - 
dupois weight ferveth to weigh all kind ©. + | 
_ of Grocery-ware, as alfo Butter, Cheefe, Asynes th. 
Flefh, Tallow, Wax and every other *°>" 47: 
thing,which beareth the name of Garbel, and where- 
of iffueth arefufe or wafte, ©). © 0 
VI, Avoirdupois weight is either greater or lef. 
VII. The greater is,whenonehune») 
dred and twelve pounds Avoirdupois 4%#*dypois | 
_are-confidered: as one intire weight 8°47 "8% 


1 an 1G 


1B OF Evel Monigioh ; ‘IBoglt 


cornliaMbyealie: anHundred. weighty: iad the fuch: 


Hundred weig htris fubdivided: firtt into:four quar-' 


- ters,andeachquarterinto eightand twenty'Poundss 


again, each Pound into four quarters,:or (if Youwill 
be more! vexadt): into/16 Onnces, dnd ifsyou, pleafé 
eacli Ounce intoy four Quarters, « But) ordinarily a. 
Pound is the leaft quantity that is taken notice: ‘of 
in Avoirdupois, Srl: wiguBntae ie olds A | 


td 


A ‘Table of Avoirdupois ereater. Weight. 


28 Pounds: & CA Quarter of 142 Ib. 
ay: Ouarters make An Hundred weight: or Hab 
29 Hundred. Dn} 4 One Lun... Sue eh 


| buSocthat if- you were .t to. expres by. has eight 


' Hapdred, three*Quarters, and five Pounds 5 -like- 


pueey ~ en 


rife; fevenHundred, one Quarter, and feventeen 
Pounds; the ordinary “ to write: thu ydown i is 
is: EONS =T a cy 

eh) fyi) ra af 


Vir. The leffer Avoirdispois weight 


) Trio 8 nf maerren 1 


ee PLA SD 


ie 


eg ‘ele Tepe is, whena Round is'the higheft name 


ey weights . ,or Integer,each Pound being fubdiyi« 


ded into fixteén Ounces; atid each Ounce agaiminto 
fixtéen, Dramsy and:if you pleafe-each Dram into 
four Quarters, as by the fubfequént, Table i is mani- 


aw ; jay gn at ap.’ i, 


A Table of Avoirdupois lle Weight. id 


ao eh ie é £33 iS $50 TiS <b af 4 ] gi 1 Soc 
4 Quarters eo a Drange A Dram | 
we Dram’ + Gui i Cinake rE Ounces 0)" 


“16 Ounces. 3 di glow, 2 ey iisao.erh Prird 2: 


% 


¢ at c -" 
if i hae! sie " a- / ig 


Ne Chip. an. "Weights, “Meafares, 8c. 13 
| Sovhat if you wereto  exprefs by. figures eighteen 
| Pounds, twelve Ounces, five Drattis, aidthree Guar 
ters of a Dram 5 dikewife-five Pouridsy no Ounces, 
twelve Drams, and oneiquarter of a:Dram, the: ore 
dinary way to write them down is — thus, 
‘ Theis 03} > q: 2 
gees ia penecoahs SAT tae 3 ANF ia 
5 00; 12 t’ i 
4; orx. The meafures ufed in England are cithes of : 
: fens or Length. 
X>:The meafures: of Capacity are thofe which 
are Sina from Weight, and ne) are orien! Li- 
quid or Dry. « 
_ XI. The Ligue meafhres are Hoke : 
in which all kind of. Liquid fubftances.. Liquid io 
are meafured, and they are exprefledi in fates 


the Table following. } KS? uM 
Pome cA Fable af "ype Meafures. 
1 Pound of oS] {1 Pint. "Oa F 4 
Troy weight | me % " 
‘2 Pints I Quart. 
2 Quarts. 1 Potrle, | 
2 Pottles | 1 1 Gallon. eae 
8Gallons sy) | 1 Firkin of aa 
‘pets hae Soap, Herring 
9 Gallons +... ly t Firkin of Beer, ' 
10 Gallons and an. us: a V1 Birkin of Salnoxor 
ba) balf | Bei BOlse: 
2. Firkins 1 Kilderkin. | 
2 Kilderkins pr Ls Barrels ve cx in 
42 Gallons \ Tierce of Wires bath 
63 Gallons, - t Hoglhead. tuys 
i 2 Flogfheads 35 1 Pipe or But. er oe 
ae ge or Bus OOO $, Rt Taal of Wine. ogee 
mel | : ae geste eds Diy 


ee, 

i ye 
P Rig te, 
RD the ee 


34. Of Englifh Monty.’ Book’ T, 
r i AU, Dry meafures are thofe, in 
Dry Mesfures. which all kind of dry fubftances are 

7 meted, as Grain, Sea-coal, Salt, and the 
like; their Table is this that follows: 
A Table of Dry Meafures. | 

1 Pint bee fap Praha . | | 


2 Pints 1. Quart. 
2 Quarts ‘ | 1 Pottle. 
2 Pottles | 1 Gallon, 
-.2 Gallons Pio | £ Pek | 
» 4 Pecks ae: <1 Bufhel land meafure. 
§ Pecks yaar Bufhel water meafure 
- 8 Bufhels | t Quarter, fe 
4 Quarters | for Chaldron. 
§ Quarters 1 Wey. 
2 Weys - bot Retr bah 


Long Mea- XIII. Long Meafures are exprefs’d in 
fires. this Table following, . | Ve 
me) 3 Barly Cormin 34. fa Inch. 


length : 
12. Inches 1 Foot. 
3 Foot or 16 Nails wo ! 1 Yard. 
3 Foot nine Inches ba 21 Ell. 
6 Foot or 2 Yards | By 1 Fathom. 
§ Yards and an half 1 Pole or Perch. 
40 Poles or Perches t Furlong. 
8 Farlengs yt Englifh Mile. 
oi ASO | 


ae 56% I eit ys 
20-8958 C5 41 Ell Englifh. ee 
AOS oi s 3 | Hemifh Ell or Aula. + 
Note, That a Yard is ufually fubdivided into, — 
» Quarters, and each Quarter into 4 Nails. * 
_ And each Ell into 4 Quarters, but each Quarter 
of an El contains. Nails,  XIF. Sue . 


i ap. Il. Weights, Meafures, &c, Ig 
XIV, Superficial or fquare Meafures pana ates 
ot Land, are fuch as areexprefs’d inthe fures. 

- Table following. 


40 Square Poles C1 Rood or quarter of 
ee nike vg 
640 Acres — : 1 Mile. | 


_ So that if you would exprefs by Figures thefe 
“quantities of Land, viz. Thirty fix Acres, three 
- Roods, twenty Perches:alfo feven Acres, no Roods, 
_ thirty two Perches; the ordinary way to write the 
down is thus, 


A, 1 GORE SM 
36 . 3 20. 
seth 7——— 0 32. 4 
|. XV. A Table of Timeisthisthat follows. Time. 
1 Minute Y £1 Minute. | . 
60 Minutes * \ 1 Hour. 
24 Hours 1 Day natural, 
7 Days ee 1 Week. 
4. Weeks  & } © Adonth of twenty 
13 Months | | ‘eight days. 
3 1 Day, and | I Year very near. 
6 Hours BR 


he | 
_ But inordinary computations of time, the whole 
Year confifting of three hundred fixty five Days, is - 
divided either into twelve equal Parts or Months, " 
each Month then containing thirty Days and ten © 
Hours: or elie into twelve unequal Kalendar 
Months, according to the antient Verfe: 
* Thirty Days hath September, April, Fune, and No- 
MRCEP SINT ag Tay pike se 
February hath tmenty eight alone, eath of the ret . 
Pach whiney omy 2 


6. Ow dddita ye) Book 
Nore,’ That every Leap-year (which happenéth — 
once in four Years) ‘containeth three hundred fixty 
fix Days, and in fuch Year February containeth — 
twenty nine’ Days. Y Ro A oo 

XVI. Of things accounted by the dozen,a'Grofs 
| isthe Integer confilting of twelve do- 

_ Of things ac- zen, . each. ‘dozen’ .containing .agail 
hin: 4y the twelve particulars: fo that if you would 
* - exprefS'in Figures, feven Grofs, four 
Dozen, and five Particulars; alfo four Dozenand 

eight Particulars, they may be briefly writtenthus. _ 

OO iy OSD) ct SP as 
Semcon pics 
ai Of —— 8 | 
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"MGAHE AP. GEIL” win kh. om 
Addition of. whole Numbers. 


Z. Oncerning Notation of Numbers, ‘dnd:how 
4 thereby the quantities of things are. ufually 
expreft, a full Declaration hath been made in the 
preceeding Chapters: Numeration enfueth,. which 
comprehends all manner of operations by Numbersy 
» Id. In Numeration;~the fonr primary or fun-: — 
damental operations ‘(commonly called Species) 
_ are-thefe, Addition, Subtraction, Multiplication, 
and Divifion. ) vt: i ibioson: -2stiekt 
«ITI. Additioa is that by which divers ‘Numbers 
areadded together, tothe end that theirfum, -ag- 
_ Bregate, oretotaljy may be difcoyered. 
JV, Yn Addition, place thexNumbers given, — 
woe / ine One. «8 


Mee 


: | . 
Chap. TIT. of whole Numbers. : a7 
- @ne’above another in fuchfort, that .-. >. 2.0.9 
_ like places or degrees in each number . Addition t 4 
_ may ftandin the fame rank: that is, 7#mbersof one 
Units above Units, Tens above Tens, Aemomninasi te 
Hundreds above Hundreds, @c. So. .., 
thefe numbers1213 and 462beinggi-. = =—-1213 
ven to be added together, you are to 462 
_. ‘order them as:youfeein the margent. — ey 
_» ¥. Having thus placed the Numbers, and drawn 
' alineunder.them, addthem together, beginning 
with the Units firft, and faying thus, 2 and 3 make 
§ which write under the Rank of Units, then pro- — 
ceed tothe fecond Rankand fay,oand_ . 


1 make. 7, which write under,the fe-  -—-—-1213 
cond Rank (being. the place of tens): ~. 462 
again 4 and 2. make 6 which, write ——— 
under the third Rank. Laftly, write . 1675 


down t being:all that ftands inthe | . 
fourth Rank, fo the.fum of the faid given Nume 
‘bers is found to be 1675, and the operation will 


Atand as in the Margent. 


‘In like manner the numbers 2315, .. 2315 
7423, and 141, being given to be ad- 7423 
ded together, theirfum willbefound = 141 
‘to be 9870, and the operation thereof Ne 

_will ftand as you fee inthe Example. —-_9879 


VI, When the fumof the Figures of any of the 
Ranks amounts unto ten, or any number of tens 
-ewithout any excefs, write downa Cypher under | 
that Rank; but when the fam of any Rank exceeds 

ten, or any number of tens, write down the excefs | 

_ under fach Rank, and for every ten contained in~ 
the fum of any Rank, referve an Unit or 1 in 
your mind, and add fuch Unit or Units to the-Fi- 
Ry, 7 gures’ 


bers of divers De 


gures of the next Rank towards the left hand; fo 
the numbers 4937, 9878, and 394. being given 
to be added together, the operation 


4937 will be thus, viz. beginning with - 
9878 the rank of Units, I fay 4, 8.and 7. 
| 394. make 19, wherefore I write down 9; — 


15209 the excefS above ten, and carrying 1 
| In mind inftead’ of the ten contain- 

ed in the’ faid 9, I fay 1 and 9 €9 being the 
lowermoft figure of the fecond rank) make 10, 
_ which added to'7 and 3, the other figures of the 
fame rank, the whole fum of them is 20, where- 
fore fetting down a Cypher under the line in that 
Yank (becaufe the excefs above the two tens is 
_ nothing) Icarry 2 to the third rank, and fay 2 


and 3 (3 being the lowermoft figure of the third 
_ fank) make 5, which being added to8 and 9 (the | 
- other figures of the fame rank) the fum of them 


is 22, wherefore writing down 2 (being the ex- 


cefS above the two tens) underthelineinthethird 


tank, I carry 2 in mind (becaufe there were two 
tensin 22) tothe fourth rank, and fay 2 and 9 


make 11, whichadded to4 makes 195, this r¥ be- 


caufe it is the fum of the laft rank I write totally 


down under the jine, on the left hand of the Fi- — 
gures before fubfcribed ; fo the fum of the three _ 


_. Numbers given is found to be 1§209, as in thé 
Example. — Heid 
VII, When numbers given to be 


Addition of Num- added, do exprefs things of di- — 
vers Denominations ; firft writé | 


. wominations, - afan 
| : then down-orderly (according to 
the Examples in Chap. 2.) then after a line is 


drawn under them all, begin to add the mince | 
i | of 


a 
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Chap. TIT. of whole Numbers. - 19 
of the leaft Denomination, and if the fum of them 
amounts to one Integer, or many Integers of the 
next greater Denomination, with fome excefs of 
the lefs Denomination, write down that excefs, or . 

a Cypher when there is no excefs, under the line, | 
_ fo as it may ftand under the leaft Denomination, 
and keep the faid Integer or Integers in mind, to be’ 
added to thofe of the next greater Denomination, 
on the left hand: But when the fum of the num- 

_bers -of the leaft Denomination amounts not to 
_ one Integer of.the next greater Denomination, fet 

_ down the fum it felf under the line; then add the 

Integer or Integers. kept in mind (when any hap- 
" pens) to the numbers of the next greater Denomi- 
mation on the left hand, and proceed to add 
them, as alfo thofe of every greater Denomination, 
in like manner as above is dire@ted, untill you | 
come to the numbers of the greateft (or higheft} 
Denomination, which are to be added according to 
the fore-going Rules 7. and VJ. of this Chapter. 
So thefe feveral fums 24/,_—1 35.—— §d.—— 3f. 

Alfo 12/.——o5.——~84. and 5/185, —~ 2f. 

__ being propounded to be added, their total {um is: 
42, 125. 24.———- If. For having 
_ Written them down orderly according to the fe-: | 

cond Rule ofthe Second Chapter, and drawn a 
line underneath, I begin with the F arthings firft,. 
and fay, two Farthings and | 
three Farthings make five f. 5... d. f 
Farthings, that is, one Peny 24—r1 3-05 ——2 
with a Farthing over and 12-00-08 9 
_ above; wherefore fetting OFS —— 1 BOO meen 
down 1 wnder the Deno- — ———— 
‘@Mmination of) Farthings, 1 -42——12—o2—-¥, 


\ 
emer 


ey 


10 ved adition\: ~) Book: b : 
scarry one Penny to the denomination of Pencesthen 
“aI fay; ry 8; >and five pence:make 14 Pence; which | 
-. “containone Shilling andtwo Pence,wheretore writ- 
dng two'underthe denomination of Pence; I likes 


wife carry 1 Shilling to the denomination: of Shil- 


lings: Thenad ding the faid., Shilling unto 18 Shil= | 
dings ahd’ 13 Shillings,the {om-will be found: Pound 
and 12 Shillings, wherefore fetting down a2under — 
the denomination of Shillings, I carry) 1 Pound;in. 


mind: unto the denomination of Pounds faying, . 


Pound in mind, together with, 2, and 4 Pounds 


which ftand in thé firft rank of Pounds, make,12 


- Pounds, wherefore (according to, the fixth Ruleof | 
this Chapter). 1) write 2, the excels above io, un- | 
- derneath the faid firft rank of Pounds, and carry: 1, 


in mind for the faid 10, to the, fecond rank .of 


~ Pounds, then faying in like manner; 1 in mind, to- 


gether with 1 and 2 which ftand in the fecond _ 


rank of Pounds make 4, which | write underneath | 
the line, that done, I find the total of the three fums _ 


propounded to be 42/—12s.-and 2dimw If 


In like manner 3 16.--05 0z.--19 p.w.--15 gr. Alfo’ 
2.1b.—eQ OZ. 3 p D7 LF. Alfoo lb.—1o OK, | 
6 p.m.—9 r. And 0 lb.-—9 ¢Z.—-O pi Wemel7 gre 
being given to be added together, their fum willbe _ 


found 7 1b.—o1 ox——9 p..0.——=15-gr. aud the, 
work will ftand thus, } dey eas’ 
op inan ? Oke See's Pres oi nh BE 


O30 OS 
o2 00 —— 03 07 
oo- 10 en OF = 00 
CO 09 + +00 ——= 17 


‘Chap. IIT. _ Addition. OI 

_ ote, In adding together the Numbers in the: 
laft Example, it muft be remembred that twenty 
four Grains make one Penny-weight; twenty Pen- 
“ny-weight one Ounce; and twelve Ounces one 
Pound Troy (as before declared in the third Rule 
of the fecond Chapter ;) And then you areto Rgo- 
ceed according to Rule VII. of this Chapter. ¥ — 
_ More Examples of Rule VII. are thefe following, 
which prefuppofe the Learner to be well exercis’d 

in the Tables of Ghap. 2. that he may:readily know — 
_ what Integers are to be carried from every leffer 


Denomination to the next greater. 


Addition of Englifh Money. 


lb. Se d, de "i Se dad. 
230 17 [on a Oman 1 3 Og 
175 ———12 There 3p Ome 17 es OF 
O52 OF ae 00-0 | Qe OO 10 
009. =00 O8—---1 | O———-- 10 O3 
$06 ———= 1 3-——-_—-00-——--2, Fo -15 06 
974-——— 19 O6——--3 | 2 -17 — 08 
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Addition of Troy Weight. 
Ub. OZ. 8 =p.™. gr, | OZ. p-™ . gr, 
23 tag § 36 a Bae 16 


PJs TO 15 07 | 208 ———— Te 10 
06 3-—~—-—-—~ LO OF 
O99 ——— 00> 12 
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| Addition of Superficial Mesure of Land. 


Acres. Rods Per. hy As wg. TR, P: 
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GH Ap aye 
Subtraction of whole Numbers. 


£@\UbtraGion is that by which one number is ta 
“J ken out of another, tothe end that the rec 
mainder or difference, between the two numbers 
“given may be known. , if | ! 

IT The Number out of ye ue SobtraGion is 
to be made,muft be greater,or at leaft, .., miithds 
€qual with the other. As you may Sub- pve i | 
tract,4347 or 9478 outof 9478, fo Can. denominations 
you not fubtract.o478 out of 4347. | | by 
_ WT. In fabtra&ion rank the two piven num-_. 
Bers one under the other as in Addition; with 
this caution, that the number placed uppermoft . 
iMay exceed, or at leaft be equal unto the other : 
50 if the number 4347 be given to be fubtracted 
from 9478, L order them as in the Margin: then 


proceeding to the SubtraGion, 1 fay 7 taken ont 
Of 8, there remains 1, which I place | 


in the fame rank under the Line. 9478 
‘In like manner 4 being taken ont sah Fe Fe Ig 
“of 7, the remainder is 3, Which like= 5131 


wife I fet under’ the line in the next ~ peat 
fank, again taking 3 from 4,’ the remainder is 
T, which I likewife place Hee the third rank; . 
lattly, fubtracting 4 from 9, there will remain §; 
Which I fub{ribe under the fourth rank; fo the 
Whole operation being finifhed, I find, thatifg347 — 
be taken ont of 9478. the remainder is 4131, or 
(which is the fame) che difference between thé 
humbers 9478 and 4347 is $i 31,asin the Exam ples 
a Or Se a uit 


of 


“ 


24 > Subtraction - ~) Book {, | 
-Inlike manner if 106 be fubtracted from 2856 the | 
_ remainder will be found 2750; for 

2856 after the numbers are orderly ranked, I 
106. ~ begin at the place of Units, and fay, 
—— 6 from 6, there remains nothiag ;_ 
2750 wherefore I fubfcribe 0, then proceed- | 
. ing tothe fecond rank, I fay, ifo (or no-- 
thing) be taken from §, there will remain 5, which 
Jalfo fubfcribe under the line; again 1 from 8,there | 
remains 7: laftly, o from 2, there remains 2. See 
the work inthe Margin. f 
IV. ‘When any of the figures of the number given 

to be fubtraéted is greater than the upper figure 
out of which it is to be fubtra&ted, you muft borrow 
10 of the next rank towards the left hand, and add 
the faid 10 to the faid upper figure, then from the 
fum of fuch Addition fubtraG the lower figure 
and fet downthe remainder: In this cafe the figure 
of the next rank which is to be fubtrated ; muft 
be efteemed an unite greater than it is ; wherefore 
keeping one in your mind add it to the next figure 
of the number given to be fubtraéted, and deduét- 
ing all out of the figure above it, proceed in like 
fort till you have finifhed the whole operation. Ex- 
ample, Let it be required to fubtract 374 out of 
8023. Having ranked them as before, I fay 4 
-out of 3, that cannot be, wherefore borrowing 10 
of the next rank, and adding the fame to the faid 
3, I fay 4 out of 13, there remains 9; then wri- 
ting 9 under the line, andcarrying 1 in my mind, 
} I fay 1 and 7 make 8, 8 out of 2 that can- 
8023 . notbe, but 8 out of 12 (12, becanfe 10 be- 
374 ing borrowed, and added to 2, makes 12) 
7649  thereremains 4,which I fubfcribe ate 
| | ine. 


Chap. IV. — of whole Numbers, 25° 
line ; again : in my mind being added to 3 makes” 
4, 4out of nothing, that cannot be, but 4 out of 10 
there remains 6, which I likewife fubfcribe under 
the line; laftly 1 in mind being taken out of 
8 there remains 7. Thus you fee that the remain- 
der after 374 is fubtraéed from 8023 is 7649, 
Note diligently, that as often as 10 is borrowed, 
muft be kept in mind to be added to the figure 
ffanding in the next place of the lower number, 
and the fum of fuch Addicton muft be fubtraéed 
from the upper place; but if it happen that there 
isno figure in the next place of the lower num- 
ber, then the 1 in mind muft be fubtraGed from 
the upper place, (asin the laft tank of the laft Ex- 
ample.) Another Example. Let it be required to 
fubtraé 92 from 62801. Having placed the great- 
er number uppermoft, and the lefler orderly un- 
derneath, «I begin at the place of Units, 

and fay, 2 from 1 I cannot take, but 62801 
borrowing 10, and adding ic tothe. | 92 
faid 1, I fay 2 from ti there re. 
mains 9, which I fubfcribe under the 62709 
line; then I proceed and fay, 1 in mind 

with 9, makes 10, 10 outof o J cannot take, but 
borrowing 10, I fay 10 out of 10 and there re- 


Mains o,wherefore I fubfcribe o under the line 3 a- 
gain, 1 in mind out of 8, there remains 73; then 
becaufe there are no more Figures in the lower 
number, I fay o out of 2 there remains'2 ; laftly, o 
out of 6 there remains 6 5 therefore I conclude that 
62801 exceeds 92 by 62709. | 

__V. If the numbers propounded Subtraftion of nume 
have divers denominations, place bers of divers deno- 
them as before, and beginning with minations. : 


C3. ‘ the 
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26. 4 Suptrattion Ay! » Book. J.» 
the leaft denomination firft, . fubtra& the lower 
number from the upper when it may be fubtrafted, 
and place the remainder underneath, bat if it hap-, 
pen that the lower number cannot be taken out of, 
the upper, you mult borrow an Integer of the next. 
greater denomination on the left hand; which Ine. 
teger, after itis converted into the fame denomi-, 
nation with the faid upper number, muft be added, 
to.it: Then fromthe fum of fuch Addition, you are, 
to fubtract the lower pumber, aad write down, the 
remainder, keeping 1 (that isthe Integer borrow~ 
ed). in your mind, io be added to the next place of 


the number given to be fubtratted, .as before: So; 


90l-—14.5.—= 10d. —— 3. being fubtracied from. 
124L——115.——7d.——1f. the remainder is 33/. 
~—~-165.——-8d.——2f. For beginning with the Far- 
Pail st kee things, | fay, 3 Farthings out of 
lL -s. di’ fo 1Farthing Icannot take,where- 
124——b1——-07—1. fore borrowing 1 Penny (that 
90-1 4— 10-3 isan liteger of the next greate. 
"33-—16-—o8—-2, er denomination) and having) 
Ce laaee converted this Penny into 4, 
Farthings, I add them to the aforefaid 1 Far-, 
thing; fo the fumis 5 Farthings,. out of which, 
fubtraQing 3 Farthings, there remains 2 Farthings, 
which I place underneath the denomination, of, 
Farthings; then I proceed ta the next denominati- 


On, and fay 1 Peany which. borrowed and 10d. 


snake 11d..this 11d. out of 74.1 cannot take, where< 
fore borrowing 1 Shilling or 12d. ‘and adding 12d. 
to the faid-7d.’ the fum is 19d. from which 1 
fubtra& che faid's 1d, fo there remains 8d. which? 
feb{cribe under the denomination.of Pence; again 
t Shilling which 1 borrowed being added to 14s. 
Gris: ie HP SE eh lo Cea aN ae ‘ ie eM E PSSINO 0 Say Lic “makes 


Chap-IV. = of whole Nuaakhers, Py a 
makes) 15s. which,[ .cannot fubtraét out of 115. 
and therefore ] borrow 1.Pound or 20s..which.be-.. 
ing added to the faid 11s. makes 315.from which 
fubtracting 155. there remains 16s. which I fub- 
fcribe under the denomination of Shilliags; then. 
carriyng t Pound which I borrqwed to the lower 

place of Pounds, I fay t in mind with o makes 1, 

which taken, out of 4, there remains 35.again 9 out 
of 2, I cannot take, -but 9 out of 12 (10 being bor-. 
towed and added to the. faid 2, .according to the. 

fourth Rule of this Chapter) and there remains 3,. 
Laftly, 1 (forthe 10 that was borrowed) being ta-, 
ken out of 1, there remains nothing ; aud fo at laff. 

I find,that if A. being indebted to B. in 124-115. _ 
——"7d.—— If. hath paid in part thereof 9ol.—14.5.. 
—~10d.-—3f, there remains yet undifcharged 33), 
I 65. Sd. 2. | : | W sorte, 

. VI, When many numbers are given. subsration of 
to, be fubtracted from a number pro- many» numbers — 
pounded, you mutt firft add thofe fromone number, 
numbers together,according totheRules of the third 
Chapter, and then the fum found is to be fubtracted 
from the number firft _propounded., Example, A. 
being indebted unto B. in 3240). paid thereof at one 
time,700/. at a fecond payment 1236. and at athird 
| 30s the Queftionis how much of. ,. - 
the debt remained undifcharged? “~~ 
Firft, I add together the feveral 3240 2% Debs 
fums paid, and findthe totaltobe, 72°” 
agai. this I fabtraG from 3240l. 1236p Payments 
io ‘there remains o9ot. undifcharg- 395%. 4.5 ° 
ed as you fee by the operation 2241 Total paid 
inthe Margin, =, G99 Tet unpaid 


C4. Aether 
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23 Subtraction — Book, 
: Poe es ae eae Another Example of 

‘The Debt §00—00—oo like nature. A. being 
| -—— indebtedto B. in soo). 
340 —12—-06 paid in part thereof 
Payments : 


Qiiern-~ 


13—=18-~03 atone Payment. 340. 
1716 10-125. 6d. at 
. a fecond Payment 131. 
Paid in all 372—~07—07 ——185.—~3d. at a 
Reft unpaid 127—~12——05 «third 17 1.——~16 5. 
-——10d. the Queftion is how much wasin arrear ? 
Here if the operation be profecuted as before it 
will appear that there was 127/.—— 125.——-05, 
unpaid: See the work in the Margin. 
VII, Addition is proved by Sub- 
The proof of traction, and Subtraction by Addi- 
Addition and tion. For having added divers num- 
Subtrakion bers together, if you fubtract one 
| of them out of the fum, the remain- 
der muft be equal to all the reft, as you may 
obferve by the Example following, viz. fuppofing. 
_ » thefe 4 numbers are given to be 
236 - added viz. 236, 452, 29, 217. and | 
API that their fum is found to be 934 
452 934 (by the Rules of the third Chap- 
29 236 ter) it is required to prove whe- 
217 698 ther the faid fum be true or Not 5 
934 to perform this, I draw a line 
698 under the uppermoft number 236, 
Day nae to feparate it from the reft, and 
~\feek the fum of all the numbers given, except 
that uppermoft, which fum] find tobe 698. Then 
1 fabtract the faid uppermoft number 236 from — 
934, (the total fum of all the numbers firft 
- found) and becanfe the remainder 698 is the fame — 
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Chap. IV. of whole Numbers. 29. 
with the fum of all the numbers, excluding the up. 

permoft, 1 conclude that the fum of all the num-— 

bers firft found was truly computed. - 

In like manner is Subtraction proved by Addi» 
tion, for if you add the remainder, and the nume-. 
ber given to be fubtracted together, the fum 


mult be equal to the 
number out of which 
the Subtraction is 
made, fo if 4347 
be fubtraéted from 
9478 the remain- 
der is 5131, for 
if 5131 be added to 


Example i. Example 2.~ 
| | l. Ss hg 
out of 9478 | 24—13—07 
fubtr. 4347 | 19—-13—08 
Reff 5131 [asa 
Proof 94.78 


24-1 3——O7 


4347, the fum is 9478, whichis the fame with 
the number out of which the Subtraction was 
made. Again, if a Servant receive 24/. 135. 
a~——-7d. and lay out or disburfe rol. 155. 
————o8d, there muft remain in his hands——4/, 
175. 11d. for this being added to rol. 
coment OYE ——o8d. which was the Mony he 
expended, the fum will be equal to 24/,-__.. 
135.——=07d, (being the Money wherewith he 


was firft charged.) 


a 


More Examples of Subtraction are thefe that 


follow. " 2 
Subtrattion of Englifh Money. 
Oh flh s Dah Oe 
Ret. 3090—-10——o7—mep | 24——090-——-00-———0 
paid 0099—14——08—3 | AS Jot Tia 
TefE 2990——15-—10-—2 | 18——02——00——1 
proof 3090S 10m O7—— 5 24 me QO OO 
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-Queptions to exerife Widens. ana. Maa Vs 


ee 1, Two Perfons, A.-and B.owe feveral debts. 
the leffer debt being that of. A. is 30451. the diffe- _ 
fence of their ic is 104. what is we ee B29 
| - 314gh. Bi 1 dmg eae af 
od pa Be : 
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Chae v. of svhole: Numbers, 1. 
* Queft. 2. Two Perfons A. and B. are of feverak 
Ages, the Age of the elder, being that of A. is 70, 
the difference of their Agesis19, what is the Age 
of B? Anfwer, 51. 
 Queft.. 3. What Bia ee is that which being ade 
ded to 168 maketh the fum to be 205 ? Auf. 37. 
Queft. 4. The. fam of two,Numbers is phe che 
leffer i is 40, ..What is the greater ?, Ail. 477. 
\ | Queft. gs A.certain, Perfon bora in; the year. “of : 
our Lord 1616, defired to know. his Age inthe Year, 
1676, what was his: Age! Anf. 6005 3 ys 
 Queft. 6. The greater of two numbers is 130, 
their difference is 49s what is the lefler number, 
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Multiplication of ee Neer. 


i Mies reacharle how an 7 Num 
bers givento findathird,which fhallcon= 
» tain either of the numbers given fo sbi times. as 


-- one = Corbet you. will) iS eatied the Mleipteand aid 
_ the other the: ‘Malciplicator, (« or both are cailed fae | 
: ors.) 

Il. The pumsber foughit, or: ar svifit ing by the mul. 

*  tiplication of the two numbers given, iscalledche 

= Pro the F Baty or the Rectangle: fo if z. be 
| B32) : 


32  Maltiplication — Book fT, 
given to be multiplied by 3 or 3 by 5, the prodaé& 
is 15, that is 3 times 5, or 5 times 3 makes 15: and 
here 5 may be called theMultiplicand,and 3 theMul- 
tiplicator, or 3 may be called the Multiplicand, and- 
§ the Multiplicator ; and as 3 (one of the two num- 
bers given) containeth r or unity thrice, fo 1 5 the 

_ produd containeth 5 (the other given number 
thrice ; likewife as 5 (one of the given numbers) 
contains unity 5 times, fo 15 (the produé) con- 
tains 3 (the other given number) 5 times. 

JV. Multiplication is either fingle or compound. 
‘ _ FP. Single Multiplication, is, when 
Single Multipli- the Mulciplicand and Maltiplicator 
il confift each of them of one onely fi- 
gure as in the laft Example. In likemanner if you 
multiply 9 by 5,the produét is 45,this is likewife fin- 
gle Multiplication: now the feveral varieties of fin- 
gle Multiplication are well exprefs’d in the Table 

‘following, ufually called Pythagora’s Table. 


The Table of Multiplication. 7 
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Spo] 15 [201-25 | 30 1°38 


6 | 12°} 18°F 24 | 30-1 36 142 


{ 
ae 
a 


_7\ 14 | 21 | 28 | 35 | 42 49 | 56 | 63 | 
8116] 24 | 32.4 go 48. 1:§6.1 64 | 72.- 
! (13 1.27 | 36 45 4163. 42) 81 p> 


The ufe of the Table is this, havin one figure 
cag Li eh? given 
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Chap. V. of whole Numbers. I 
“given to be multiplied by another to know the pro- 
du of them, find the multiplicand. in the top of 
the Zable. and the multiplicator inthe firft Cos 
lumn thereof towards the left hand; this done, 
in the angle of pofition juft againft thofe two f. 
gures you fhall find the produé. So 9 being given 
to be multiplied by y. I find 9in the top of the Ta. 
ble, and 5 in the firft Column towards the left hand, 
then carrying my Eye from § in aright line equj 
diftant to the upper fide or top line of the Table, 
until I come to that {quare which is dire@tly under 
9, I find 45, which is the product required. The 
particular varieties of this Table ought to be learp- 
ed by heart, (that is, a Man muft beable to Zive the 
Product of any fingle multiplication, without the 
leaft panfe or ftay) before he can readily work 
compound multiplication, as will further appear 
hereafter. 

V1, Compound Multiplication, is when the mul- 
tiplicator and multiplicand,either one | 
or both, confifts of more figures than Compound Myl- 
one. 7 plication. 

VII. In compound Multiplication,when the num- 

_ bers given do end with fignificant figures, place 
them as in Addition and Subtra@tion. So 1 34. bee 
ing given to be multiplied by 2, place them 
thus: Then proceeding to the multiplication 134 
fay thus: 2 times 4 is8, which write un- 2 
der the line in thé rank of your multiplying 268 — 
Agure; again, fay 2 times 3is 6, which like. 
wife write under the linein the next.rank: Laftly, 
2 times 1 is 2, which being likewife written down 
under the line in the next rank, the produét is dif- 
covered to be 268, end the work will ftand as in 
the Margin. Vill, Whea 


34 = ++ Multiplication. Book -f: 
> VII. When: the Multiplicator confifts of more 
figures than one, as many figures as it hath, fo ma- 
-ny feveral produéts muft be fubfcribed under the 
dine, which at laft being added into one fim, gives 


= 


You the cotal product of all. So 1232 being given 


in the Margin. 
f When 


IX. 


- to'be multiplied by 23, the operation 


- 1232) thereof will ftand thus, for 1232 being 
23 multiplied by 3, (according to the 
3696. laft Rule) the produttis 3696. Again; 
912464 14232 being multiplied by 2, the pro- 
33336 duct is 2464, which feveral produas, 
after they are placed in their due or- 
1321 der, (that is, the firft figore arifing in 
123 -each product under his refpettive mul+ 
73963 tiplying figure) and added together,pro- 
9642 duce 28336, the produc required: In 
1221 like manner132¥ being given to be mul- 
See) Tre : 
162483 tplied by 123, the product is 1624835 


and the operation will ftand as you fee 


the produd of any of the particular 


- figures exceeds ten,place the excef$ under the line as 
‘before, and for every ten that it fo exceeds, keep 
One in mind to be added tothe next Rank. ie 


Example, 3084 being given to be 
multiplied by 36, the work will ftand 
thus; for 6 times.4 being 24, I write 
4. under. the line, and referve 2 in mind 


for the two tens ; thea I fay 6 times 8 


is 48, unto which if Ladd 2 kept in 
mind, the whole is 0, wherefore fub= 


- feribing o in the next rank under the line o (be 
caufe there is no exeefS of 50 above 5 tens) I re=_ 
ferve 5 in mind for the 4 tens ; again, I fay 6 times: 


nothing 


a 


* 
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Chap. V. of «whole Numibers. 
nothing is nothing, .to which adding: 5 that Lkepe 
ih mind, the whole will be but 5, which Ilikewife 
fubfcribe under the line in the next rank 5 again 6 
times»3 is 18, which:(in regard '3 is the laft figure 
of the multiplicand) I write wholy: down 3 fo that 
the particular’ produ@arifing: front the multiply- 
ing figure 6. is #8504. In like manner proceeding 
with the multiplying figure 3, the particular pro- 
duct arifing wiik be 9252. Laftly, i thefe feveral 
products being placed in due order; and added to- 
gether--(after the-manner of. the 8th Rule of this 
Chapter) will give 111024, which is the total 
product arifing from the multiplicas .. 
tion of 3084 by 36, and the operation~ 50°73 - 
will ftandas.in-the Margin. After the 256 
fame mannerif 3073 be given to be 30438 
multiplied by 256, the product will be 2536 
found ito be 1298688, dnd the operati- 101646 » 
on will ftand as you fé¢ in the exaniple. 1298688 
X. When the: two numbers given ite 
to be multiplied, do one or both of them end 
with a Cypher.or Cyphers towards the right hand; 
multiply the fignificant figures in.both numbers,one 
by the other, neglecting fuch Cyphers, and wher 
the multiplication of the fignificant figures is fini- 
ed, annex on the right hand of the number pro= 
duced by the multiplication the Cy- | 
Pher or Cyphers with which one or 43100 | 
both of the numbers firftgiven did end, — ts000 
fo will the whole-give. yon the true $ys-7 
Sen demanded :“ Example, 43100 
cing given to be® multiplied by =2—— 
E¥O0o ‘the produ& . wil] é found bike Phe chee 
for omitting the Cyphers which ftand : 
SOhT | | 


I 


ig 


“36 Multiplication. ‘Book I. 
-3n the laft places towards thevright hand as wellin 
the multiplicand as the multiplicator, I multiply the 
“fignificant figures 431, by the figures 15 (according. 
~.to the former Rules, ) fo there will arife 6465, to 
-which annexing on the right hand all the Cyphers 
before omitted,the true product will be 646500006: 
more Examples hereof are thefe following. 


43125 | 5 108c00 
1500 12§ 
215625 25540 
43125 a DOR: 
a 5108 
64687500 ae 
6385a0000. 


xI; When inthe multiplicator Cyphers are in- 
cluded between fignificant figures, multiply by the 
faid fignificant figures, neglecting fuch Cyphers or | 
Cypher, but obferve diligently to fet the particular 
produdts of the fignificant figures in their due places | 
according to the 8th Rule of this Chapter. So if 

| 56324 be given to be multiplied by 

56324 20c06, I firft multiply the whole’ 

26006 multiplicand 56324 by 6, and place 
the produ orderly underneath the 

337944 . line, then pafling over the threeCy- 

112648 phers, I multiply 56324 by 2 and 
ene ae place 8 (which isthe firftexcefs of 
24268170944 _ this particular produd) dire@ly un-. 
der the multiplying figure 2, and the reft in 
their order, fo at Jaft the true produ& will be 
found 1126817944, and the work will ftand as: 
you fee in the Example. % UO Tom 


More 


| Chap. v. en or whole Numbers, : 


- More Examples hereof are thefe that follow. | 


\ (3094 23765 
| E04... : , pen pl ae 
12376 47530 — 
3094. s wuihin AE2OS 
321776 2376 
244827030 


Note, That one of the principal cautions to be 
obferved in Multiplication, is the due placing of 
the particular products arifing by each multiply- — 
ing figure ; and that may be performed either by 


taking care to place the firft figure or Cypher which | 


arifeth injeach Produ under the re{pective multi-. 
plying figure ; or at leaft the firft place arifing © 
in the fecond Product muft ftand under the fecond 


place of the firft Product, and the firft placeofthe 
third particular Produét, under the third placeof ~~’ 


the firt; ce. - ‘ 
X11. When a number is given to be multiplied 
by a number that confifts of 1 (or anunit) inthe | 
firft place towards the left hand , and aCypheror 
Cyphers on the right hand of fach an unit (fuch are 
19, 100, 1000, 1000, &c. the multiplication is per- 
formed by annexing the Cypher or Cyphers of the 
multiplicator at the end (to witon the right hand ) 
of the multiplicand ; fo if 326 be givento be mul- 
tiplied by to, the Produ& is 32603 if by 100, the 
Product is 32600; if by 1000, the Produé& is 
326000; in like manner if 170 be multiplied by 
10, the Produa is 1700 ; if by rao, 17c00, &c 
| XH, When more numbers than § 
two are given to be multiplied one by Co#tinual Mul — 
the other, that kind of Multiplication. "M2" 


® 


38  Divifion Book Ff, / 
‘is called Continaal, and is thus performed, wz. firft 
multiply any two of the numbers given one by the 
other, then multiply the Produ by another of the. 
numbers given,and this produd by the fourth num- — 
ber given (if there be fo many) and in that order | 
till every one of the given num- | 
13 _  bershath been made a Multiplica- _ 
if oa oe the laft shea is thie “ay . 
5 ey . produgt required. Example, if 4, 

ha Fra T 18, and sacle given ihbe mul- 
“e tiplied continually, firft 18 multi- 
Rian plied by 4 produceth 72, which 
i44 multiplied by 22 (the third num- 
1584 Prod. 2. - ber) produceth 1584, the laf pro» 
du& or number required. See the 
workin the Margin. The proof of Multiplication | 
_ 4s by Divifion as will appear by the next Chapter. 


~ 
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CHAP. VI. 


| 
Divifion by whole Numbers. H 
7. WNlvifion is that by which we difcover, how 


often one number is contained in another. si 

or (which is the fame) it fheweth how to divide a 
number propounded into as many equal parts as. 
you pleafe. .° 4 
___4I.1n Divifion there are always three remarkable 
Numbers which are commonly called by thefe— 
‘Names, the Dividend, the Divifor, and the Quotient. 
HI. The Dividend is the Number given to be di- 
vided into equal Patts ree A 


Chap. VI. &y whoke Nambers, 


39 
_¥. The Divifor is the Number by which the Di- 
vidend is to-be divided ; that is, it is the number 
which declareth into how Many equal parts the dj- 
vidend muft be divided. ne 
¥. The Quotient is the number arifing from the 
 divifion, and fheweth one of the equal parts requi- 
red; foif 15 were given to be divided by 5; or in- 
_ 9 § equal parts, the number arifing, or one of 
the equal parts will be 3, for 5 is found three 
times in 1§: And here‘ 1s is the Dividend, 5 the 
 Divifor, and 3 the Quotient. 
FI. Divifion being the hardeft lef- rey: 
fon in Arithmetick, muft be heedfully aig? yy 4 
intended by the Learner, for whofe 7%" figure. 
eafe I hall ufe my utmoft endeavours to make the 
way {mooth by Rules and Examples, beginning. 
‘with the eafie firft,which will bein that cafe when 
‘the Divifor confifts of one figure only; for example, 
‘Let it be required to divide 1 92,by 8,0r ro2 pounds 
into 8 equal parts or fhares 3 here 192 isthe Divi- 
dend, 8is the Divifor, and the Quotient or one of the 
equal parts is fong he. 

VII. Place acrooked line at each end of the 
Dividend, that on the left hand ferving for the 
place of the Divifor, and that on the right for the 
Quotient; then if the Divifor be a fingle figure, 
fab&eribe a point under the firft figure of the Divi. 
tend towards the left hand, if fuch firft figure 
2€ either equal unto, Or greater than the Divifor, 
ut if fach firft figure be lef than the - 

Yivifor, put a point under the next What the di- 

a of the Dividend ; which number *#duab is. 

0 diftinguifhed by the point may be 

alled the Dividual ; fo seehe example a) 19 2¢ ‘ 
m ES ae given 


9 he 7 : nN 


fo. eelweDioien S|.) Booklt| 

- given inthe 6th Rule, 192 being the Dividend and | 
$8 the Divifor, i fubfcribe a point under 9, not une | 
der.t, becauie itis lefsthan the Divifor. Thisdone | 
the Dividual, or number whereof the queftion mukt | 
be asked, isto... «: ia eel 
_ VUI. Having, thus prepared the numbers, ask | 
‘how often the Divifor is contained in the Dividual, | 
‘and write the number which anfwers the queftioa | 
in the Quotient ; then multiply the Divifor by the: 
number placed. in the Qvotient, and fubfcribe the) 
produd underneath the Dividual. Laftly, having 
drawn a line funder the produ, fubtra@ ic from 
the Dividual, and fubferibe the remainder orderly, 
underneath the line. So demanding how) 

8) 192 (2 many times the Divifor § is found in the| 
16° sDividual-19, the anfwer is two times, 
wherefore I write 2 in theQuotient ,then 

we multiplying the Divifor 8 by 2 (the nom- 
ber placed.in the Quotient) the product is 16, which) 
{ fub{cribe orderly under the Dividual 19 ,and after 
a lime is drawn underneath the produd 16, | fubtract 
it from the Dividual 19, and place the remainder 3) 
underneath the line. : a 
LX. Put another point under the next place of the 
dividend towards the right hand, and bring down the 
Figure or Cypher ftanding in that place to the re 
"mainder; that is fet ic nexe after it, fo the whole will 
be anew Dividual: Thusa point being placed under 

SE aay - 2. which ftands in the next place of the 
8) 192(2 Dividend, I write 2 next after(to wil 
‘76°. onthe right hand of) the remainder 3, f& 
_ 732. is32 anew Dividual, or number where 
‘ of the fecond: queftion muft be asked 
~ and the work will and as you {ee in the Example 


1 
cert 

« ovat 
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_. x. Anew Dividual being fet.apart,renew the que- 
_ftion and proceed according to the 8th Rule of this 
Chapter. Thus demanding how oftenthe Divifor 8 


is found in the Dividual’32, the anfwer is four times 


wherefore J write 4 in the Quotient then multiplying 
the Divifor 8 by 4 (the figure laft placed: in the 
Quotient ) the produdt is 32, which I fub- 


fcribe under the Dividzal 32, and after a 8)192(24. 
1G My 


line is drawn underneath, I fubtra@ the 

product 32 from the Dividual 32, and ~ 32 
there being no remainder, ‘I fub{cribe o 32 
under the line, fo the whole work being Oo 
ae the Quotient is found to be 24, 

and the operation ftands as you fee in the Examples 


wherefore I conclude, it 192 pounds be equally di- © 
vided among{t 8 Perfons, the thare of each Perfor. 


will be 24. Pounds. 


A fecond Example. Let it be reguired to divide _ 


936 Pounds into 9 equal parts; having diftingnifh- 
ed the firft Dividual by a point,(according to the 7th 
Rule of this Chapter) I demand how often the Dj- 
ufor 9 is found in the Dividual 9, and 

finding it once contained in it, {write 1 9 )936( P 
in the Ovetient’, then multiplying the’. + 
Divifor 9 by 1, the product is 9, which J 9 
fubfcribe under the Dividuat'9, after "0 
this, a line being drawn under the - : 
produ& 9, I fubtra@- it from the Dividual 9, and 


there being no remainder, I place a o underneath ~ 


the line, as you {ee in the example. 

Again placing a. point under 3 which ‘ 9)936(10 
ftands in the next place of the Dividend, i a 
I tranfcribe the faid 3 next afterthe re- G37 


Or Ra Gib 03 
Maindere fora newdividual,then asking =“ | 
Qe | D Sek ae hay. ee 


42 ee Digifioa 0" A Books: 
how often the Divifor 9 is contained in the Divi- 
dual 3, and not finding it once contained therein) | 
I write o. in the Quotient, and now becaufe the | 
product which ought to arife from the Multiplica- 
tion of the Divifor by o (the Cypher laft placed in 

the Quotient) amounts to o, the Dividual 3, ont 
of which that product fhould have been fubtracted, » 
remains the fame without alteration; wherefore. 
after a point is fub{cribed under fix, the next. place | 

of the Ditidend, | annex 6 to the 

9) 935 (104. Dividual 3, fo there will be a new | 

sp oes _ Dividual,.to wit 36, then deman- 

9 / - ding how often the™Divifor 9 is” 

aber al found in the Dividual 36, the an- 
era {wer willbe 4 times; wherefase I 
TS place 4 in the Ouxotjent, and multi- 

te - plying the Divifor 9 by 4, the pro= 

~ dué is 36,which | fubfcribe under,and fubtrad from 

the dividual 36,fo the remainder is o,thus the whole 

work being finifht,the Qvorient is found ta be 104,88 

‘you fee in the Example;wherefore I conclude,if 9361. 

be divided equally amongft 9 Perfons, the fhare of - 

_, each will be ro4/. In like manner if 296163 be di-_ 

vided by 7, the Quotient willbe 42309. 

The fubftenceof “Lhe whole work of Divifion is 


divifion by what. briefly contained in this following 
method foever. Verfe, : aK 


Dic quot, multiplica, [ubduc, transferque fecundum. 
Or thus, : sat j 


Fir ft you rauft ask howeft, ia Quotient anfwer makes 

Then Multiply, Sabtratt, a new Dividual take. q 
A Compendions . XI. When in the Divifion the. 
way of dividing Divifor confifts of a fingle Figure 
iyafngk feuree only, the Quotient may be written 
XX x 


pune: 
a 
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down,and all the operation performed in mind,with- 
out writing down any part thereof, fo 82506 being 
given to be hh . eng into two equal parts, 
the work will be thus, The D;- 

vifor 2 is found in 8 four times ; 2)82506(41253 
in 2 once; in § twice, and there will remain 1, 
which 1 being fuppofed to ftand before (to wit, on 
the left hand-of )the Cypher, makes10,then | fay 2 is 
foundin 10, 5 times ; and laft of all ine, 3 times ; 
fo that the true Quotient or one half of the given 
humber $2506 is found to be 41253. 

In like manner if 82506 be eee to be divided 
by 3, Or into 3 equal parts, the 

i will: bh is: the Divifer 3 3)82506(27502 
is found in 8 twice, and there will remain 2, which 2 
being fuppofed to ftand before (to wit, on theleft 
hand of) the following 2, makes 22; then | fay 3 
is found in 22, 7 times 5 in 15,  times,in o not at all, 
and faftly in 6 twice; fo that the true Quotient Or one 


of the 3 equal parts required is 27502. Afterthe ~~ 


{ame manner may divifion be wrought by any fin-— 
gle figure, without much charge to the memory. 
Note, Here the Learner may ask y note, concerning 
what fhall be done with the laft the remainder after 
remainder, if any happen, when the Divifion is end- 
the Divifion is finifhed ? For a full 4: ay happen, 
anfwer to this, [refer the Reader to the Note in the _ 
fifth Rule of the feventh Chapter; yet I fhall here ° 
ptopound an example where the faid cafe happens, 
“iz. Letit be required to divide 351 by 8, or 351 
Pounds equally among{t 8 Perfows; now if the Opera- 
ion be profécuted according to the 7 
prmer rules, the Quotient will be | 
ound to be 43, and after the Divifion 8) 351 (43 
. D 4. 13 
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-Is finifn’d, there will remain 7, that is, each Perfon 
-muft have 43Pounds, and there will be an overplus 
of 7 Pounds, which muft be alfo divided equally a- 
mong the 8 Perfons, but that cannot be done till 
the 7 Pounds be reduced into Shillings, and thea 
thofe Shillings muft be divided by 8 to give every 
Perfon his due fhare of the Shillings contained in 
the faid 7 Pounds ;, again, if there yet remain any 
furplofage of Shillings, they muft be reduced to 
Pence, which mutt alfo be divided by 8, to give 
every Perfon his due fhare of Pence: fo that when 
this queftion is fully anfwered, each Perfons fhare 
will appear to be 43/.—-175.——.6d._ But how the 
before-mentioned Reduétion is performed, will be 
made manifeft in the fifth Rule of the next Chapter. 
"“Divifion by rao LE. When the Divifor confifts of 
or more figures, two,three or how many places foever, 
the firftandea- the operation is more ‘difficult than 
fieft Method. the former,’ but depends upon the 
fame grounds, and therefore the Learner being well 
vers’d in the preceding method of dividing bya 
fingle figure, will the niore readily underftand thefe 
that follow, which are two, whereof the firft is the 
eafier, but the latter more expeditious, and that 
which indeed is principally to be aimed at: Foran 
example of the former, let it be required to divide 
4112772 by 708, or{(which is the fame) to divide 
4112772 into 708 equal parts. 4 a 
>» Firft, A Table is to be made to fhew at firit fight 
any Adultiple or Prodn& of the Divifor, it being tae 
ken twice, thrice, or any number of times under 
ten, fo having firft written down the Divifor it 


 felf 708, and drawna line on the right hand there- 


vp 


of, I place 1 on the right hand of the-line directly 


> a 


Bae ete, IG OSes aa at a 
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againft the Divijfor, then un- The Devifor.708\x 


 derneath the Divifor 708 1 {ub- x f1416}2 
 f{eribe the double thereof, which “3 ) 2124/3 
is 1416, and place the figure 2 | 283214 
direGtly again{t the faid dou- 25 354°/5 
ble, to wit, on the other fide ‘St 494816 
of the line. Again, adding & | 495617 
1416 (to wit the double, of = | 566418 
‘the Divifor) to the Divifor. it = (637219 


felf 708, the fum is 2124 for the 
tripple of the Divifor, this triple I fubferibe under 
the double, and place 3 on the other fide of the 
Jine right againft the triple. “Again adding 2124 
(the triple of the Divifor) to the Divifor 708, 1 find 
_ 2832 for the quadruple of the Divifor, which qua- 
-druple I fubfcribe under the triple, and proceeding 
- in like manner, at laft the table is finifht,which rea- 
dily thews the Divifor, with the duple, triple, qua~ 
druple, quintuple, fextuple, feptuple, ottuple, and non- 
cuple of the Divifor. — Bi. 
Now for a proof of the faid Table, adding the - 
daft number thereof, to wit,6372 (which was found 
to be nine times the Divifor) to the Divifor 708, I 
find the fum to be 7080, which (by the 12th Rule , 
of the fifth Chap.) is evident ten times the Divifor®; — —~ 
wherefore I conclude that the Table is true, in re- 
gard that the laft number thereof is derived from 
all the fuperior rumibers. Fa Oh 
The Table of Multiples or Produéts of the Diwi- 
for being thus prepared, write down the dividend 
on the right hand of the Divifor; then diftinguifh 
by a point fo many of the foremoft places of the Di- . 
‘vidend towards the left hand, as are either equal:in. ~ 
7 


value (being confider’d apart) to the Divifor, ee 
BN et Se a Whig, 


a 
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(708 1)4112772(5809. which being greater, yer. 


E416}2 3540°°° come neareit to the va-— 
“2124/3 9727 ~~ ~«XIue. thereof, thus I fab- 
28324 5664. - “f{cribe_a point under 2, 
384015 6372 thereby. fetting apart 
4248/0 § 6392 4112, being the feweft — 
4956177 ~~ 5 ~—sCOfsthe ~foremoft places 

5664\8 . which will contain the 

6372\9 Divifor 708, fo is 4112 ” 


the dividual (or num- 


ber whereof the firft Queftion mutt be asked;) then © 


demanding how often the Dizifor 708 is contained 
in the dividual 4112, the anfwer will be found by 


the Table to be five times, for looking in the Table — 


- Tcannot find the dividual exactly, but I fee that 6 


times the Divifor is the next greater than the divi- ~ 


dual 4112, and five times is the next lefler; where- 
fore | write 5 in the Quotient, and the number in 


the Table which ftands againft 5, to wit, 35401 
fubfcribe under the Dividual 4112, then having — 
drawn a line underneath, | fubtra& 3540 (which — 


is five times the Divifor) from the Dividual 4112, 
and fub{cribe the remainder 572° underneath the 
dine; that done, I put a poiat under the next place — 


Te 


of the Dividend towards the right hand, and be- » 


- gaufe the figare 7 ftands in that place, I tranfcribe — 


97 next after the remainder 572, {0 there is §727-for © 


a new Dividual. , 


“Then demanding how often the Divifor 708 is 


contained in the Dividual 5727,-the anfwer willbe — 


found by the Table tobe 8 times, for looking in — 


the Fable 1 find that 9 times the Divifor is thenext — 


greater, but 8 times is the next lefler than the Di-- 


wideal, wheretore 1 write 8 in the Quotient, and — 


- - 


the - 


_— 


if 


| 
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_ the number in the Table, which ftands againft 8, to 


wit, 5664.1 fubfcribe under, and fubtra& from che 
Dividual 5727,placing. the remainder 63 underaeath 
the line... | ity " 
Again, I put a point under the next place of the ~ 
Dividend, where | find the figure 7, and therefore 
tranfcribing 7 next after the remainder 6 3, the new 
Dividual will be 637, thea demandiag how often 
the Divifor 708 is contained in the Dividual GBF. 
and not finding it once contained therein, I write 
©in the Quotient, and fince ia this cafe (that is 
when a Cypher an{wers the Queftion) the Dividual 
remains the {ame without alteration, the figure or 
Cypher ftanding in the next place of the Dividend is 
to be tranfcribed after the Dividual for anew Dia 
dual, fo writing 2 nextafter 6 37, the new Diadual 
is 6372, wherefore demanding how oftén the D;- 
wifor 708 is contain’d in 6 372, | find by the Table 
it is contain’d in it 9 times, wherefore writing 9 
in the Quotient, and. placing the number which 


| fands againit 9 in the Table, co wit, 6372 under 


the Dividual 6372, and fubtracting ic from the Di- 
vidual there will remain o. Wherefore | conclude 
if 4112772 be divided by 708, or into. 708 equal 
parts, the true Quotient or one of the equal parts 
required is 5809. Divifor. 188|1) 20304. (108 
dn. like manner if .§ [ 396)2 ey aes 
20304. be divided by =) 59413. 188 


188, that isinto 188. GQ) 752/47, 504 
equal parts, the Ouo- wf 9495, 504 


tient arifing, or onéof = 211286 = Ot 
thofe equal parts will = | §316/7 
be 108,and the opera- r 1 504)8 
Hon will ffand asyon 3 | 1692/9 reer 


se 
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| . The preceding method of Divifion by the help 
of a Table of the Adultiples or products of the Divi- 


for, as it is molt eafic, fo in fome Cafes namely, _ 
where the Divifor is great, and a Quotient of many | 
places is required, as in calculating Fables ot fnée- | 
veft, Aftronomical Tables, and fach like) it excels all. 
other ways of Divifion, both in refpect of certainty — 
and expedition, but for common practice it Is too 
tedious,and therefore | fhall proceed tothe choicelt 


practical method. | 


"KILL now come to the laf} and principal method of 

|  Divifion, when the Divifor con- 
‘The latter and. choi- fits of many places,which to fuch | 
as have the Table of Maltipli- 
cation by heart will not be diffi- — 


geft praétical Method 
of Divifion, when the 
Divifor confifts of ma- Pre 
ny places. cuit; For example, let. 56304. 
be a number given to be di- 
vided by 14, that is, into 134 equal parts and the 
xotient or one of the equal parts is required. — 
Firft, diftinguifh by a point (as before) fo many 


of the foremolt places of the dividend towards the. 


jeft hand, as are either equal in value (when they — 


are confider’d apart) to the Divifor, or elfe, which 


being greater, yet come neareft. unto it, thus b 


fab{cribe a point under the figure, thereby fet- 
ting apart 563, being the feweft of the foremoft. 
places which will contain the Diw- 


i ol . 
184) 56304 jor; to is 563 the dividualor num 


ber whereof the firft queftion muft be asked.) Ha- 


ving thus prepar’d the numbers, I demand how of- 
ten the Divifor 184. iscontained in the dividual 5635 
and fince to anfwer this queftion and fuch like, — 


there is a neceflity of tryal, it will be requifite to 


- Shew how this tryal may fly be made ieee 
Ot x , Ph Di ele ge | he MN ere. 


en 


ae 


is 
P 


j 
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fore compare the number of places in the dividual 
with the number of places in the Divifor, and 


when the number of places is the fame in both, let 


‘At be asked how often the firft or extream figure of 


the Divifor towards the left hand is contained in 


the firft figure of the dividual towards the fame 
_hand ; fo her¢ demanding bow often 1 is contain- 
edins, the anfwer is 5 times; whence | infer 
that the Divifor 184. is not contained oftner than § 


times in the dividual 563 (for 6 times 184 is mani- 


feftly greater than 563) but whether it be contain- 
ed § times in it or not, examination mult be made 
elther by multiplying (in fome by-place) the Diw- 


for 184 by the faid 5, and comparing the produ& © 


_ with the dividual, 563 ; or elfe thus, faying 5 times 
-E (to wit the rin the Divifor) is containtd in 5, to 
wit, the firft figure of the dividual 563, 5 times, 
but then 8 the following figure of the Divifor, can- 
not be found 5 times in 6, the following figure of 
the dividend, andconfequently the Divifor 184, is 
not contained 5 times in the dividual 563; where- 
fore I make another tryal to fee whether it may be 
contained 4 timesinit or not, faying 4 times 1 is 4. 
which is found in 5, and there will remain 1, but 


then 4. times 8, whichis 32, cannot be had in 16 (for ° 
the 1 befare remaining being fuppofed to ftand on 


_ the left hand of 6 maketh 16) hence | conclude ae 
Zain, that the Divifor 184 is not contained 4 times 


in the dividual 5633 wherefore | make another | 


tryal to fee whether it may be contained 3’times in 


it Or not, faying 3 times 1 is 3, which isfoundin 5, _ 
and there will remain2,. again, 3 times 8 is 24, 


Which is found in 26 (for the 2. before remain- 
ing being fuppofe to ftand before the 6 iB 
; ; Ci c 
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the Dividual makes 26 and there will remain 2:Laft- 


~ -Vy,three times 4 is r2,which is likewife found in 23, 


(for the 2 remaining in the 26 being fuppofed to 
ffand before the 3 in the Dividual makes 23)where- 
by Tfee that the Drvifor 184. is contained 3 timesin 
the Dividsal 56 3,wheretore I write 3 inthe Oxotienr, 
and proceeding according to the 8thRule of thisChap- 


ter, {multiply the Divifor 184 by 3. 


ahha ai 
#84) $3943. (che figure placed in the Quotient) 
NRE St BL Be {fo the Product, is 552, which I fub- 


PEGS eribe orderly onderneath the Divi- 


dwals63, then having drawn a line underneath the - 


| faid Produét, 1 fubtract it from the Dividual,and fub- 
feribe the remainder which is 11 under the line. 

Again according to the oth Xule of this Chapter, 

I bring down o which ftands in the next Place 

of the Dividend, to the remainder 11, fo thereis110 


fora new Dividual, then demanding how often the | 


Divifor 184. is found in the Dividual 110, and not 
finding it once contained in it, ] write o in the 


Quotient (which is to be done as often as the Que- 


ftion is anfwered by nothing ;) now becaufe the 


. Preduét arifing from the multiplication of the Di- 
wifor by o (the Cypher laft placed in the Quotient) — 
184) 55304. (306 amounts too; the Dividual 110 — 

42 5 304- 2“ out of which that Produé fhould — 


. be fubtraéted , . remains the 


’ ; 4 2 : i 
_—35*____— fame without alteration; where- 


~ 1104 fore after a -point’ is fubfcri- 
Se ila bed “under” 4) the following, 4 
° place of the Dividend, 1 annex. 


4.to the laft Dividial 110, and there will be a new Di« 


vidual,to wit,t104;and here the Queftion at large is — 


‘to know how often 184 is found in t1ro4:but toleffen 
: ; : the 


ie e ea a | | 
Nae yi pea 
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the trial, becaufe the Dividual confifts of one place 
more than is in the Divifor, it muft be asked how 
often the firft figure of the Divifor on the left hand. 
Is contained in the two foremoft places of the Divi» 
dual towards the left hand, viz. I demand how of 
tent is contained in ts, and although it may be 
had it times, *yet I need never begin the trial a~ 
Bove 9 times, therefore I make trial with 9, fay- 
ing 9 times 1 is9, which is found in r1,and there 
Will remain 2 ; but then 9 times 8 whichis 72 can- 
not be found in 20 (20. becanfe the 2 remain- 
Ang being fuppofed to ftand beforeo in the Divin 
dual makes 20): therefore I make trial with 8 fay- 
ing 8 times 1 is 8, which is found in 11, and 
there will remain 3, but then 8 times 8 cannot be » 
had in 30 (30 becanfe the 3 remaining being fup- 
pofed to ftand before the o or Cypher makes 30) 
therefore I make trial with 7> laying 7 times 7 is: 
7, Which is found in 11, and there will remain Ae 
but then 7 times 8 cannot be had in 40, therefore — 
Imake trial with 6, faying 6 times 1 is 6, whichis 
found in 11, and there wil] remain 5 ; then times 
8is 48, which is found in 59, and there will remain. 
2; laftly, 6 times 4 is 24, Which is found in 24, 
whereby at length I fee that the Divifor 184 is 
contained 6 times in the Dividual t104, whereforé 
I write 6 in the Quotient, and proceeding accord. 
ing to the 8th: Ryle of this Chapter, | multiply the 
Divifar 18.4 by 6 (the figure laft placedin the Quo 
vent) fo the Praduét is 1 104, which being fubfcribed 
der and fubtraéed from the Dividual.t104, the 
‘emainder is o, fo at laft } conclude that the Qaotient 
oughtis 396, % 
Wore, If the figure affymed for the Quotient 
at tt bedee 


>» 
% - 
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holds good-upon tryal,..as aforefaid, by two or 
three of the foremoft places of the dividual, it wilk 
for the moft part hold thoughout the dividual; but 
this muft bea perpetual Rule, that whenfoever the | 
Produtt of the multiplication of the Divifor by the 
figure placed in the Quotient happens to be grea- 
ter than the dividual, from which it ought to be 
fabtraéted,, fuch Produ muft be ftruck out of | 
the work, and a lefler figure is to be placed in the | 
Quotient. | 
Fora fecond Example, let it be required to divide : 
1§114220 by2987, or into 2987 equal parts. 
_ Firft, the Divifor 2987 being greater than 151185. 
(to wit, the four foremoft places of the Dividend) 
J fet a point under 4, thereby fetting apart 15114" 
for aDividual; then becaufe the Dividual confifts of 
one place more than the Di- 
2987) 15114220 (5 -vifor, Lask how often 2 (the 
14036 firft figure of the Divifor tos | 
179 towards thelefthand )iscon-— 
: tained in 15 the two fore- 
moft places of the dividual) and finding, the anfwer 
to be 7 times, 1 infer thence that the diwifor 2987 s 
cannot be contained more than 7 times in the diw-- 
dual 151143, but whether it will be contained 7% 
times in it or not, examination muft be made, ei-* 
_ ther by multiplying 2987 by 7 Gia fome by-place) 
and by comparing the Produ with the dividual 
1git4, or elfe by the manner of tryal before delf-. 
vered in the laftExample: fo at length it will be dif-" 
covered chat the divifor 2987 will not. be ‘found: 
above 5 times in the dividual 151145 wherefore « 
(according to the 8th Rule of this Chapter.) Wri+ 
ting 5 ia the Quotient, and multiplying aye My 
“ CMa 3 fubs 


. , 
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I fabfcribe the produ& of that M ultiplication, Which 
iS 14935, under the Dividual 15114, then drawing 
a line underneath the faid Produ@, and fubtrading 
itfrom the Lividual 15114, 1 fubferibe the remain- 
der 179 under the line. | : ka 
_ Again (according to the oth Rule of this Chapter)” 
I bring down 2, the next 2987) H5§114220 Cre) 
place of the Dividend, to ? 


ae 
- 


1 ‘ 14935 ° 
the faid Remainder ’ 1795. ea 
fo the new Dividual wil] 1792 


be1792; that done, asking how often the Divifar 

2987 is contained in the Dividual 1792, and not 

finding it once contained in it, I write o in the’ 
Quotient; and here becaufe the queftion is anfwers 

ed by 0, the next place of the Dividend, to wit 2, 

ing be brought down to es 

the Dvidual 1792, fo the ’ teil 

new Dividual is ry922. 2987) 15114220 (5050 

Thien renewing the que- B23; 

i and proceeding as 


before, at length the Di- (14935 
nfion being finifh’d; the ) 17922 
Juotient will be found AT 922. 
j060 exactly, without any oP foye) 
Xemainder but if anyRe- 


mainder had hapned after the fubtraGtion of the laft 

roduct it muft have been profecuted according to: 
he note before given in the Exampleat the latter 

nd of the 11th Rule of this Chapter. : 

In. like mannér if 1208039550' be divided by 
9999, OF into 19999 equal Parts, the Quotientyor 
ne of thofé equal parts, will be found 60450, and’ 
he work will ftand as you fee here, * 
na ‘oShiohs Beatz. This -, 


rim 
- 
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19999) 1208939550 (60450 | This latter me-’ 


aedgomyees thod of Divifion 

119994. c is to be preferr’d - 

89905 before any of the 
‘49996 common ways of 
TS SPE Goggg ty dividing by dafh- 
99995 - ing out of figures,’ 


wh where the fteps of | 
My the Divifion are fo" 
confounded  (befides the burden upon the memo- 
ry, by a promifcuous Multiplication and Divi- 
fion) that if any error happen, it can hardly be . 
- corrected without beginning the work anew ; But. 
_ inthe way before explained, the particular Multi-) 
plications, Subtractions, and Remainders, which 
belong to every figure of the Quotient, are fo di-. 
ftinctly and clearly expreft, that if an errour hap- 
pen, the work may eafily be reformed. woe 
’ XIV. So often as the queftion is repeated in Di+ 
| vifion, fo many places there muft be 

-" in the quotient (which may be dif-| 

a of placesin, covered by the number of Points pla-— 
e Quotient ie , 
may be difcae Cd under the dividend) and fo many.’ 
vered. times is one and the fame kind of; 
| _ Operation repeated, the fubftance 
whereof is contained in the Verfe before-mentioned: 
_ atthe end of thecenth Rule of this Chapter, 9 | 
AV.. When the Divifor confifts of 1 or an unit’ 

A Compondiony in. the extredm place towards the lete. 


How the num- 


_ gay of dividing ‘hand, and nothing but Cyphers to-° 


by 10, 100, wards theright, the divifion is per-t 
1000, 5c. ‘formed by cutting off with a line fov 
many places of the Dividend towards the right’ 
- hand as the Divifor hath Cyphers ; fo the pot : 

| we which 


Pe a 


Chap. VI. by whole Numbers. 7 
_ which ftand on the left hand of the line, give the 
Quotient, and thofe cut off to the right (if they 
be fignificant figures) are to be proceeded with 
as a furplufage or overplus remaining, according 
to the Noteat the end of the eleventh Rule of this 

Chapter. So if 4.7201. were gle | 
ven to be divided equally a-\ 10) 4972lo° (442 
mongit 10 perfons, the flare Too) 47h20 (44 
‘feach would be 4.731. alfo if 1000) 4/720 .( 4 
the faid 47201. were tobedi- ! 
vided equally amongft 100 perfons, the thare of 
each would be 477. and there would be a furplus 
fage or remainder of 20/. to be‘ alfo fubdivided 
among{t them, after the faid 20%, are converted 
into fhillings according to the fifth Rue of the 
Hext Chapter... Laftly, if the faid 4720/1. were to 
be divided amongft 1000 perfons, the fhare of 
each: would be 4/, and there would be a remain- 
der of 7201. to be alfo divided as aforefaid:. See 
the form of the Work in the Margin, : 
XVI. When the Divifor’ confifts of any fignifi- 
Cant figure or figures in the firftor pene 
foremoft Place or places towards the -Avother Come 
left hand, and nothing but aCypher CU ata as 
or Cyphers towards the right, cut off Yate 
by a liné¢fomany places of the Dividend towards 
the right hand as the Divifor hath Cyphers towards 
the right ; then divide the figures of the Dividend, 
which ftand of theleft haad of the line, by the 
figures in the Divifor which remain, when the faid 
Cypher or Cyphers are omitted, remembring after 
the divifion is finifhed,to write down next.after the 
Jaft remainder the places of the Dividend which | 
Were firft cut off: So if 36732 ‘were given tobe — 
sa SS a VERE divided 


oa 
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divided: by 20,-the Quotient will be 1836, and — 
there will remain 12, viz. if. you cut off one place — 
from the Dividend towards the right hand (becaufe © 


the. Divifor ends with one Cypher) and then di- 


I : 

by 2. (according to the 11th 
2| O) 3973 I 2. (1836 Rule. of this Chapter) there 
will arife in the Quotient 1836, and the laft remain- 
er after fuch divifion is finifh’d, . will be 1, unto 
which if 2 (the figure firft cut off from the Divi- 

“‘dend) be annexed, the total remainder is 12.) 
_ Inlike manner if 7456787, were given to be die 
vided by 304000, theQuotient will be'24, and there 
will. remain 1607873 viz- lf you cut off 3 pla- 
ces from the Dividend towards the right hand 
AS bi (3 places,  becaufe, the 
304.000) 7456] 787 (24 Divifor. ends with 23 
608 ) . Cyphers). and then’ di- 


1376 vide -7456 by 304, 
1216... there will arife in the 
 -$60787 Quotient 24, and the 


. wide the reft, to wit, 3673 


t 


laft remainder, after, 


fach divifion is finith’d, will be 160, unto which if 
987 (the places firft cut off from the Dividend) be 


annexed , the total remainder or furplufage. is — 
(160787, which isto be proceeded with, as is dire- 


Ged in the Note at the latter end of the eleventh. 
Rule of this Chapter. i 


XVi1. Divihon and Multiplication do inter- 
changeably prove one another; for 


The Proof of - jn Divifion if you multiply the Divi- 
Jor by the Quotient, the Produ& will 
be equal to. the Dividend: So in the 


Mulviplication~ 
and Divifione —— 


| Example of the 13th ‘Ree of this Chaprer 5 if os 


a 


F 


Chap. VI. by whole Numbers. 7 
the Divifor be multiplied by 306 the Quotient, the 
Produ is 36304, which is\the fame wich the Di-~ 
vidend ; but when, after the whole Divifion is fi- 
_nifhed, any figures remain of the laft Subtra@ion, 
add them likewife to the Produ&: So in the laft 
Example of the 16th Rule of this Chapter, the Divie 
for 304000 being multipled by the Quotient 24, 
-produceth 7296000, unto which if you add’the 
number remaining, to wit, 160787, the fur is 
97456787, which is the fame with the Dividend. 
Again in Multiplication, if the product be divi- © 
ded by the Multiplicator, the Qvoriene will give 
you the Multiplicand, or if the produd be divi- 
ded by the Multiplicand, the Quotient will give 
you the Multiplicator : So in the firft Example of 
the oth Rule ofthe laf Chapter, if the produ&t » 
111024 be divided by the Multiplicand 3084, the 
Quotient gives the Multiplicator 36. : . 

There is alfo of Multiplication'a Common proof 
argued from the Multiplicand , the Mulciplicator’ - 
and the Product by cafting away nines, but by 
that way of Proof (though rightly ufed) a fal/e 
Product will be affirmed to be true: Example, if 
3462 be multiplied by 786, the true Produé& is 
2721132 5 bucit I fay 4953132 or 3153132 Is 
the Produ& (or many others which may be given) 
the proof by nines will confirm them to be-true 
Products, though they are falfe, as will be evident 
to fuch as know the Rule, which I mention here ~ 
only to fet a brand upon it, that it may be avoided 
by. “Il lovers. of Truth. | 


Be CHAR. 


CHAP.’ VIL 
Reduttion. c 


~ 


a \Orafmuch as in Afoney, there are diverfities 


<i oof Kinds, viz. “in England, Pounds, Shillings, 
, Pence, and Farthings; alfo divers kinds of Weights, 


Meafures, &c. as hath been fully declared in the fe- 


cond Chapter; and becaufe it is often times requi- 


red to find how many pieces of one kind of Afoney 


53 on Reduction. Book 1. | 


' 


| 


| 
i 
| 


are equal in value to a given number of another 
Land fo likewife of Weights, Ateafures, &c.) it will — 
e convenient inthis place to fhew how that is pere 


formed, fince thereby the Rules of Multiplication 

and Divifien before delivered will be exercis’d 

‘This kind of operation is called Reduction. 
JT. Reduttionis either defcending or afcending. 


AIT, Reduétion detcending is, when fome Integers — 


ofa Number of greater denomination being given, 


— -4t is required to find how many lategers of a leffer. 
- denomination are equa! in value to that given nume 


ber of the greater : As when it is required to find 
how many fhillings are contained in 30/. Likewife 


how many pesce in 3205. or how many hours in — 


365 days, KC. 


iz 


IV, Reduttion afcending is, when fomelntegers of : 
a number of leffer denomination being given,it is — 


tequired to find how manylntegers of a greater de- 
‘ nomination are equal in value to that given num- 
_ ber of the leffer: As when it is required to find how 


Many pexce are contained in 500 farthings: likewife 


jo 864. & ONS - XC, 


f 


how many. fhillings in 348 pence: OF how many days 
: V. Ree 
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 'V. Reduttion defcending is performed by Aduti- 
plication, for if the given number of | 
Integers of a greater denomination 
be multiplied by a number, which 
expreffeth how many Integers of the 
lefler are equal to one of the Integers 
iven, the Produ& is the number of Integers of 
é lefler denomination required. | 
~ So 230!. of Englifh Money will be reduced in- 
to 4600 s. for if 230 be multiplied by 20 (the num- 
ber of fhillings which are equal to 1 pound) the 


Reduition de- 
fcending is per- 
formed by Mul- 
— Hphication. 


product is 4660; in like manner 
46005. will be reduced into 
§5200 d. for it 4600 be multi- 
plied by 12(thenumbcr of pence 
contained in 1 fhilling) the pro- 
duct is 55200. Aifo 53200 
pence being multiplied by 4 be- 


_caule.4. farthings make a penny), 


are reduced into 220800 Far- 
_ things,as by the operation inthe 
Margin is evident. pees 
’ The like method is to be 
obferved in Weights, Aeafures, 
&c. So 345 Ounces Troy are 
reduced into-6990 peny weights, 


and 6900 penny weights to 


165600 Grains, aS by the 
Operation inthe Afargin you 
may. fee. : | 

_ Note,by thisRwe theLearner 
is furnifhed with Skilltorefolve 
that cafein Divifion, when the 
’ dividend isJefs than the divifor : 

. E 4 


230 pounds. 
290 
4600 flultings. 
12 


G2 
46 
§ 5200 pence. 


ba a ne or a emer ema md 
220800 Fartiungs. 


TE 345 Ounces. 


apis 7 
6909. penny W. 

IG: 

130° Fe 


165600 Grams. - . 
Compare. ibis with the 


Nore upon the Jaft Ex- 
ample of the axth Ride 


-of the 6th Chapters - 


Egamep. 


~ 


“ 


; 


Example, Let it be required to divide 7 Pounds of. 


at is evident that the Dividend 7 is lefS than the 
Divifor 8; that is, the number of Pounds is lef 
than the number of Perfons, and confequently 
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Englith Money equally amongft 8 Perfons; here. 


each fhare muft be lefS than a Pound; fo that in 
effect it is required to find how many Shillings and 
Pence belong to each Perfon for his fhare: Firft, 
therefore reduce the 7 Pounds into Shillings, which 
will be 140, thefe divided by.8 give 17 Shillings: 


to,each Perfon, and there will yet be a remainder 


of 4 Shillings to be alfo equally divided into 8 
parts, but thefe 4 Shillings mutt be firft reduced 
into Pesce, which will be 48, chen dividing 48 by 
8, the Ovotient will give 6 Pence more to every Per- 
fon: fo at laft it appears that if 7 Pounds of Eng- 


lifh Motey be equally divided into 8 parts, the 
entire Quotient (or one of the equal fhares) will 


be 17 Shillings and 6 Pence. ’ Mi ito 

In like manner, if 354 Pounds of Englifh Mo- 
ney be given to be divided equally amongft 125 
Perfons, the fhare of each will be found to be 2 
Pounds, 16 Shillings, 7 Pence, 2 Farthings, and 


fomewhat more, but the parts of a Farthing being — 


* 


of no moment (and not properly to be handled in 


: this place) are neglected. . 


Compare thefe two Examples with the. laft 
Example of the eleventh Rule of the fixth Chap- 
(1 SDA , aye : 


' ‘ 


Ta Reduction defcending, the Learner may receive | 


help by the fubfequent Tables. 


t. 


¢ 


‘Chaps VII. = -Reduétion. — Mees 
I. Of Engli(h Moneys. i 


: Pounds i ¢ 20 Shillings. 
3 - &> 
Shillings. ee r3> “S < Pence. 
; : Ses ars 
re ence.. Xt wm C4 Farthings. 
2. Of. Troy Weight. 
Pounds Dr i2, Ounces. . 
<S ie roe. ) 
a), (3 a 
Ounces = 20% S < Penny Weights. 
ire Geom), ee Wm * 
Penny Weight ~w 024) Grains. 
Alfo in Fee Weights. 
Ounces Troy my ta Drams. 
Drams ). é Scruples. 
Scruples | See Grains. 


3. OF Averdupors, Weights. 


Hundred W. \ 2C 4.) oC Quarters. 
Quarters ( 5 J28 = Pounds. ; 
Pounds CZ YOO S Ounces. | 

| Ounces JNCr6™ CDrams, 

4. OF Liquid Meafures. \ 

| Hog head ~ 9DC637) « C Gallons. 
Gallons — a7 2 3 Pottles. 
Potrles S92 & jpQuarts. 
Quarts SC2.)% CPints. 


. eleea gE f 1 El tolne 5+ OF 


e 


Acres PSO 4 2 84 Roods. a 
32°68 
foods = 40% 5 Be. or Poles. 
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§. Of Dry Meafures. 


Quarters Heaees Bufhels. 
Bufhels ce Aa wk Pecks. 

Pecks a J2\ 8 JGallons. 

Gallons = }2 RS Pottles. 

Pottles — S72 Quarts. 

Quarts. 5 a Bente 
| 6. Of Long Meafures. — 

| Png Miles yD, 8 .Furlongs. | 
Furl ongs S\2207 S$ Yards? | 
Yards a 3 3 Feet. i 
Feet SJ 12\8 Jinches. | 
Laches mw & 3 is ri 1 
mabe 


+ & Quarters. > & 
Ells wart. of Yards. 
Duis S 6. Coe | 

7 Of Superficial Meafures of Land. i 


8, Of Time. 


Weeks ; es 728 a ears 
Days ° 24 PTS < Hours. 
Hours CS 60 Minutes. 


Se Le ae 


fo reduce Iate> FY, lategers of Shin denomina- 


Zers 6 divers ti 


Denominati- i 
ons into the  thofe denominations according to the ‘ 


i ee 


ons may be reduced into the laft of © 


doweft of thofe fifth Rule aforegoing, by defcen ding ‘ 


Denemingions orderly to the next inferiour denomi- 


: 
nation, i 
c 


4 


= ; ~ 
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nation; and adding to each Produé& fych Integers 
(if there be any) which are of the fame name. 

‘So 12 Pounds 13 foillings, and 10 pence may be re- 
duced into 3046 pence in this fs yg 
manner, viz. 12/. multiplied © 2--13--10. 
by 20 (becaufe 205. make one 9 | 
4.) produce 240 Shillings, un- 7 
to which adding 13s. the fam add 13 
is 253 Shillings. Again, 253 5. 
multiplyed by 12 (becaufe 1 
filling is equal to 12 Pence) 
produce 3036 Pente, unto So 
which if 10 pence be added _*53 
‘the fum is 3046 pence, as by 3036 
the operation in the Margin is 4dd10 
manifeft. | 3046 pence. 

- But after that general Method is well underftood, 
the work of the laft Example, and fuch like may 
be contracted thus; viz. To convert 12 pounds, 
13 fillings, 10 pence, all into — 
pence, Firft 12 multiplied by 0, 4 5 
(which ftands in the Units place~ 12--13--10. 
of 20) produceth 0, butinftead 20 | , 
ofo, I write down 3 under the 253 Shillings. 
line (to wit, the three that ftands 12 
in the units place of the 13 fhil- 516 
hiags in the fum propounded 3) 353 
Thea I proceed to multiply 12 
by 2, faying twice 2 is 4, to ~ : 
which adding 1 for the ten in the faid 13 fhbi- 
lings) it makes 5, which I fet on the left handof3 
before written ; Laftly, twice 1 is2, which I feton | 


3046 pence. . 


the lefe hand of 5; And fo 12 pounds, 13 fillings 


and 10 pence are converted into 253 fillings. 


* i 


Te tig) 


It remains to multiply the faid 253 by 12: (be~ 


caufe 12 Pence makes Shilling) and to add 10 to the 


Product, which may be done thus; Firft, twice 3 


is 6, to which adding 10 (to, wit, 10 Bowie inthe 
Sum firft. propounded) ic makes 16, wherefore 
(according to the Rule of Maltiplication) dfet.6 


under the line, and keep one ia mind; .Again, 
twice 5 with 1 in mind making 11, I write dowa 
1, and keep 1 ‘in mind 3 likewife twice 2. andi 


in mind making 5, I write -dowa 5; Vhen253 mul-— 


tiplied by 1 makes 253, which | fet orderly under. 


516; Laftly, thofe two Products added together 
make 3046, which is the number of Pence contain 
ed in 12/.—135,—~10d. as before was found out bys | 


‘the general method. 
SO 35 Ounces, 16 Penny Weights, and 12 Grains 
Troy will be reduced into 17196 Grains. 


VIL. Reduttion afcending is performed by Divi- 
fion, for if the number of Integers gi- — 
Reduttion “ venbedivided by fucha number of the | 


cending 15 per- fame Integers, asare equal to one of | 


sere Dy Dies ye Integers required, the Quotient is” 


Vee, the number of Integers fought. 


~ §0 220800 Farthings being divided by 4 (the 
nutber of Farthings in a Penny) give 55200 Pence 
in the Quorienr, ln like manner if 55200 Pence be® 
divided by 12 (the number of Pence in a Shilling) 


q 
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| 


the Gaerne is 4600 Shillings. Laltly, 4600 Shil- 4 


lings bcing divided by 20, (becaufe 20 5. make a 
Pound frerling) the guotvent 1s 230 Pounds fierling) | 


which are equal to 220800 Farthings firlt Bivensg 


The operation is as followeth; 


Chap. VII. —-Reduéfion. wor 


Pernt © 3 ae ot Vy Gate 

4.) 220860 (55200 (460fo (230h 

Ps rl abe ot ae | | 
72 


00 


Tn like manner, 34268 Grains Troy will be redu- 
ced to 5/. 11 Ounces, 7 Penny Weight, and 20 Grains. 
This kind of Reduétién may be made thé eafier to 
the Learner by the following Tables. °° 


1. Of Englifh Money. 


Farthings 2D 4 7 K Pence. 
Pent gy | Sts. 12 >.8 < Shillings. ; 
Shillings. = JQ (20 Pounds. 


2. Of Troy Weights. 


Grains 5024). § Penny Weights: 
Penny Weight ie 3 20 2-8 <Ounces. | . 
“Ounces Ei ih cr =o) Pounds Troy. 
 Alfo in Apothecaries Weights. ’ 


Grans DS <20) . (Seruples. 
Scruples e's 2 3 e-& § Drams. 
Drams, Q é: 8) ¢ Ounces T; r0Y. 
3. Of Averdupois Weight, 
Drams SC16J. C Onzces. 
Ounces 3S 16K 8 JPounds. 
Pounds 'S )28C So )Quarters of C. 
Quarters JR C4 Hund. Weight. 


“i ba | | 4. Of a | 


-Reduttion. ‘Book f 
3.-Of Liquid Meafures. 


Pints << Op "Quarts, 
Quarts Ss af © Potiles 
Pottles ‘S y2 (8 pGallons.” 
Gallons YS C53 3 GAeg heads: 
_  §. Of Dry Meafures. 
Pints | 2 Quarts. 
Quarts C2 Pottles.- 
Portles, DS pot. o Gallons. 
Gallons S 2 So Pecks. 
Pecks. . AC4> CBubels. 
Bufhels 8 Quarters. 
6. Of Long Meafurts i 
Barly Corns ND,- 34 Inches: 
Inches fw\ 12 Feet. 
Feet 3% 8 2Yards. 
Yards cs 220K “A Furlongs.’ 
Eurlongs ae te Englith Miles 
— Affe, 


© 2 Yards 


SD) 4 
ay Ells Englifh. 


Of Superficial Meafures of Land. | 
Perches — > Roods or Quars | 
or Poles es : e 3 ters of Acress — 
Roods 43 Acres. A 


" Nails | bs ie o Sean of Y. ards | 


Quarters 


8. x Times 


¢ 


 Minukes SC 60 Hourss — - 
Flours bi 5 Days. ~ 
D ays 3 0 1We ¢ Rs r 


Note}. | 
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Note, that if after Divifion is finifht in Rédu- 
étion afcending there be any remainder, it is of 
the fame denomination with the Dividend, 
~ Notealfo that Redudion defcending and afcend. 
ing domutually prove one another, by inverting the 
queftion ; for as in 56 Pounds fterling, there wilt . 
be found 53760 Farthings, by Reduction defcend= 
ing; Sofor Proof thereof, §3760 Farthings willbe 
reduced to 56 Pounds, by Reduction afcending, 


é 


Queftions to escercife Reduttion\ 


1. In 257. how many hhillings? Mnfwers ¥140; 
2. In 30761. how many thillings ? Anfmer, 61 5204 
3- In 902 fhillings how many pence? Ay.10824. 
4- In 2179 hhillings how many farthings ? Ayes 
Wer, 104592. 
§> In 491.——135.——7d. how many pence? Aga 
fwer, 11923. 
6. In 20531——14;—-od.—2f. how many far- 
things? Anfw. 1 971590. | | 
7- In 354/b. of Troy weight how many grains 
(of Gold-{fmiths weight?) Anfmer, 2039040, 
8. In 300 Englifh miles how many yards? Ave 
fwer, 528000. — vi : | 
9. Int Englifh mile, how many barley corns. 
length? Anfw. 190080. | 
10. In 560 Acres how many Perches? Mnfwer 
39600. feet 
It In 225 Acres, 3 Roods, and 30 Perches, how" 
many Perches? nfm. 36150. , al 
—12.In 18923 pence how many pounds £ Anfwery : ar 
$Gl mmm I 3 Smee 77, jo. 


13. es 
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13. In 9764684. farthings how oe pounds 3 Ri 
Anfm. 60941.—-175.—=7d. | 
~ 14. In 234678 Perches, how many Acres zie ‘ 

fwer, 1466 Acres, 2 Roods, and 38 Perches. > 
«45. In 525960 minutes of an hour, how mia-— 

ny days? Axfw. 365 days and. 6 hours Corr “year i 
very near.) 

»16. In 10080 Pints, how many: Hoghheads ?! 
‘Anfm. 20 
47. In 34678 grains of Apothecaries weight — 
how many ounces Troy? An/w:72 Ounces, 1 Dram, — 
2 Scruples, and 18 Grains. 

-48.: In 106735 Pints of wheat, how many Quar- 
‘ters? Anfw..208 Quarters, 3 Buhhels, 2.Pecks,1 Gal- — 
lon, 1'-Pottle, x Quart, 1°Pint. 

19. In 3969301 Barley comis length, how many — 
‘Miles? 4n/w. 20 Miles, 7 Furlongs, 12 Yards, 2 
Feet, 4 Inches; and 1 Barley corns length. . 

20. In1 900800 Barley Se Je as how naa 
Miles? Anf.ao. >: 


4 


‘Chap. VIL. nt ee, 
ee CHAP. Vi. | 
fe ~Of the Rale of Three Direét. 


1,71 HE Rule of Three is fo called, becaufe by 
aA three Numbers known or given, it teacheth 
to/find a fourth unknown; it is alfo called the 
Golden Rule for the excellency thereof; Laftly, it 
is called the Rule of proportion for the reafon here- 
after declared. | post xs 
» JI, The Rule of Three is either fingle or coms” 
pound. . . 
Til, The fingle Rule is, when three terms or 
numbers are propounded,and a fourth pro- The Rule 
portional unto them is demanded. of Three, 
IV. Four Numbers are faid to be proportionals, 
when the firft containeth the fecond, or is contain- 
2d by the fecond in the fame manner as the third 
containeth the fourth, or is contained by the 
ourth: fo thefe 4 Numbers are faid to be Pros . 
portionals, 8, 4, 12,6, for as 8 containeth 4 twice; 
o doth 12 contain 6, twice, and therefore & is {aid 
o have fuch proportion to 4 as 12 hath to 6 3like- 
wife thefe are Proportionals, 4, 8,6,12. For as 4. 
§ the half of 8, fois 6 the half of 12 ; and there- 
ore 4. is faid to have fuch proportion to 8 aso 
Bin tor: Pa ae na ek 
V. The Terms or Numbers of eas of Three 
to wit, the three Numbers given,and 7, 4.0, 
he fourth fought) confift of two dif- re ob al 
erent denominations, viz. two of the the terms in 
hree giventerms haveone name, and the Rule of \ 
! : : Thrées . 
he other given term with the term et ie 28S 
ie ee a et aus required. 


ep The Rule Book 4, 
required have another: fo this queftion being de- 
manded, if four Students fpend 19 Pounds in cer- 
tain Months; how much Money will ferve 8 Stu- 
dents for the fame time, and at the fame rate of 
Expence? Here Students and Pounds are the two 
denominations of the terms in the queftion, wz. 4 
and 8 (being two of the terms propounded) have 
the denomination ‘of Students, and 19 the other 
term given, together with the term required, have 
the denomination of Pounds. 
VJ. Inthe Rule of Three, two of the three given 
“terms imply a fuppofition, and the third moves a 
ueftion: fo in the aforementioned queftion a 
uppofition is made, that 4 Students fpend 19 
Pounds, and a queftion is moved with the number | 
8, to wit, how many Pounds will 8 Students 
fpend. — 
VIE Tn the Rule of Three, the numbers sive 
mutt be fo ranked, that the knowa! 
The ee der number, or term u pon which the ques | 
sheen eRm ‘ftion is moved, muft poflefs the chit 
~ place in the Rule; alfo of the other two 
that which hath the fame denomination with the. 
third, muft be in the firft place: laftly, the other 
_ known term,whicb is of the fame denomination with» 
the fourth term fought (or anfwer of the queftion) 
mutt poffefsthe fecond place: fo in the queftion be= 
fore mentioned, the terms 4, 19,and 8,are to bethus 
placed, wiz. Sis ‘the term upon which the queltion is” 
_moved* and therefore to poflefs the third place in 
‘the Rule; 4.is of the fame denomination with 8” 
viz. of Students, and therefore to be in the firft” 
| place; Laftly, 19 being of the fame denomination’ 
with the term fought, Vie of Money, isto be in the ’ 
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fecond place: and fo-they will be placed in the 
Rule thus, — acer 

te Students. Pounds. | Students. 

Dh asa aa: 4 : ea tae 
That is to fay, if 4 Students {pend 19 Pounds, 
what will 8 Students fpend? And here for the bet~ 
ter difcerning of the term or number upon which 
the queftion is moved, you may obferve, that for 
he moft part it is the known number in the que- 
ftion which immediately followeth thefe or {uch 
Tike words; viz. How many? How much? What 
will? How long? How far? &c. . 

_ Will. The Rule of Three is either Dire& or 
Inverfe. | , 

dX. TheRule of Three Direét is, when the fenfe 
Or tenour of the queftion requireth | 


fecarrneg mrecnen T : ny 


that the fourth number foughe muft Te Rule of 


have fuch proportion to the fecond, as 7/7 iret. 

the third number hath to the firft; fo in the afore- 
mentioned queftion, if 4 Students {pend 19 Pounds, 
how many Pounds will 8 Students {pend atthe fame 


rate of expence? Itis evident that the thing requi-— 


red is to find a number which may have fuch propor- 
fion to 19, as 8 hath to4; that is, as 8 is the dou- 
ble of 4, fo ought. the fourth number to be the 


double of 19; for if 19 Pounds be required to | 


Maintain 4 Students a certain time, as much more 
mull needs be required for the maintainance of 8 
Students the fame time, and therefore in this cafe 
we may fay in a dire& proportion, as 4 is to 8, 
{0 is 19 toa number which ought to be as much 
OP BR Misi oth uy Bo ee ey 


a) a Baa f° 
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« X. In the dire& Bae of Three, if. you multi- 
ae ply the fecond term by the third, or: | 
Pie oe te bachich is all one) the thitdterm by — 
Direth, the three the fecond, aid then divide the Pfo- 
given terms be- duet by the firft, the Quotient will give 
ing fingle num- the fourth term or fourth proportio-— 
ayes nal required: fo in the queftion before 
propounded, if you multiply 19 by 8, the product” 
is 152, which if youdivide by 4, the Quotient will 

ae give you .38 the fourth term | 
Stud. 1, Stud. 1. demanded, and the work will” 
If 4---19-- 8--(38 ftandthus. 9 5) ss ey 

- ry ‘ 


4) aCe pane A fecond Example inay bell 
ae this, if 8 Yards coft 9 Pounds 


Poway a how much. will 3 Yards coft?. 
32 ‘ ‘ ' J i\4ae 
32 | Te Smit 
a re: a uneipdanne 


role ryt ul SVE ‘ 

- This Queftion being ftated according to the— 
ey mf feventh Rule of. this’ Chap- 
9 by be 5d ter, will ftand as here you fees 
» 8-- 9-- 3 (3:7:6. then multiplying (as before) | 
3 | oie) the: fecend« term’ '9)<By- they 
—8)27¢3 pounds third term 93, the. Produ@ is, 


2400+ 275. which being. divided-by_ 
3 the remaind. the firit term 8, the Quotient 

m4 is’ 3 iehaeh and there is a 
 8)60(7 fillings, tTemainder of three Pounds, 
7. 56 C7 foiling _ which mult. be. reduced in= 


and to fixty Shillings, -and after 
tis Ras, thofe Shillings are divided by 
cor p-aees 8, and the reft of the work 
3) 48 (6 pence : ae et ae 
4ONO perites — profecuted according to the 
Bee i 

4 Kr 


me . - * " 
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| Note at the latter end of the r1th Rule of the oth 
Chapter, at length the entire quotient or anfwer of | 
the’ queftion is 3/. 75. pOdet a eee 

-- A third Example, if 51 ounces of Silver plate 

| be fold for 13 Pound fterling, what is the price 
of « Ounce of that Plate ? Pas 

| Anfiss.—1d. and fomewhar 9% 1. ox, 

| more. The operation is thus: §1——-13—-1 


| After the three known terms I 
| Of this queftion ate rightly 13 
| ordered they will ftand as 20 


| Here you fee inthe Example; <7)a60C< lines 
then multiplying the fecond is Ree : 
| term 13 by the third term 1, ee olds i 
Cho Product will be alfo 13 5 
| Gor \ multiplication by .'one-——-.>- 
/makes no biverarti 5) which — 51) i ti fee 
| 13 -heing divided by s1,_ af- 5 = 
| ter the manner of operation a | 
delivered im the note upon the sth Rule of the 7th 
‘Chapter, the entire Quotient or Anfwer of theQue- 
| ion will at length be found to be 5 s.— 1d. and 
 fomewhat more, but the furplufage being lefs thana 
| farthing is omitted as ufelefs. , 
| «Example 4. What muft be paid to a Labourer for 
_ his’ Wages for 27 Weeks at the rate of 45. for 5 
| Week? Anfwer, 5lim—8 5. | 
| Shee the three given terms are rightly placed 
in the Rule, they will ftand. “ge 
as you fee in the Example, /¢eh: Shi. Mi 
| then multiplying the third © '7774- 
term 27 by thefecondterm4, oe 
the produ& is 108} which — Ra 
Mfhould divide by the firft term 1, but in regard 


| divifion 


| 


74 (be Rakes. 11) “Bookalig 
divifion by 1 makes no alteration, the Quotient is” 
alfo 108, fo that the fourth term fought is 108 
‘fhillings, which being reduced to Pounds, accop=~ 
ding to the feventh Rule of the feventh Chapter, — 
give 5/. 8s. for the anfwer of the queftion, _ 
XI, In the Rule of Three, if after the queftion 
_ 4s ftated according to the feventhRule™ 
| To prepare the of this Chapter, any of the three 
pil as given terms be acompound term con-_ 
when they are fiting of divers denominations, as_ 
compounded of Pounds, Shillings, and Pence; or Weeks j 
divers deno- ays, Hours, Cec. fuch compound term 
NaS. mult firft. be reduced. into. the loweft 
of thofe-denominations (by the 6th Rule of the. 
feventh Chapter) to the end that the three given 
terms may be three fingle numbers; alfo of thefe- 
_ three fingle numbers the firft and third muft al-. 
ways be of one and the fame denomination: for 
if it happen that they exprefs things of different. 
names, fuch of the two which hath the greater 
- mame (or denomination). isto be reduced into the, 
fame name with the leffer (by the sth Rule of the 
- feventh Chapter :) Thefe preparations being ob-. | 
- ferved, the reft of the work is to be profecutedac- 
cording to the tenth Rule of this Chapter. .Ex- | 
ample, What will 48 Ounces, 17 Peny-weight, and’ 
20 Grains of Silver-Plate amount unto at the rate © 
Of 5s.———-6d. the Ounce? | Anfmer,.13h—< 


8 Simmm—n 10 d, 3 f- very near. 


Ds 


* 


shi ye obiviy DAES 4 


Shap. VI. «of Three Dire. = 1g 


“This queftion 0% 5. d. 0%, P.O 
»eing {tated ac- IL —= §--6 —~-4 8 1729 
sording to the 20 12 20 i 
eventh Ruleof —- -—— — 
hisChapter,will » 20. 66 977. 
ftandintheRule . 24 | 24 

as you feein the» -——~ 
Example,to wit, 480° 3928 
if 1 Ounce coft Lig Lom Se 
5 §.—— 6 d. what , | 
will 48 oz.—~ 23468 Grakis. 

17 p.m.-——-20 gr. coft?. Here becaufe the 
third term is compounded of divers denomina-_ 
tions, it muft be reduced into the loweft of thofe 
denominations, to wit, grains, fo by the fixth 
Rule of the feventh Chapter, there will be found 
23468 grains for the third term: likewife becaufe 
the fecond term 5 s. 6d, isa compound term, 
whofe loweft name is Pence, it mult be reduced 
into Pence (by the aforefaid Rule;) fo there will 
be found 66 Pence for the fecondterm: Moreover 
becaufé the firft term hath the name Ounce, and the, 
third term the name Grain, the firft term 1 Ounce 
muft be converted into 480 Grains (which are 
equal to 1 Ounce;) then will the three termsor fin-__ 
gle numbers ftand in the . ‘i! 
Rule,as here yon fee viz. gr. pence. gre ! 
if 480 Grains coft 66. 480m—— 66——r-23459 
Pence, how many Pence _ | ns 
will 23468 Grains coft ? Now proceeding according 
to the tenth Rule of this Chapter, there will avife in. 
the Quotient 3226 Pence, befides a remainder of 
408, which being r¢duced to 1632 Fatthings, and . 
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thofe divided by the firft term 480 the quotient 
will be 3 Farthings, fo that the entire quotient is 
3226 Pence, 3 Farthings,and fomewhat more (but 
the parts of a Farthing being of no moment, may 
be neglected.) Laiftly, the faid 3226 Pence: being 
reduced accordingsto the feventh Rule of the fe~ 
venth Chapter, give 13/.———8s. 10d.—3f% 
fo that 131. 8s. 10d. 3f. and fome= 
what more, will be the Anfwer-of the Queltion, 4 
XII. For the proof of the Dire@ Rule of Three, 
multiply the fourth term by the firfty 

ah proat be Msi which done, if that Product be equal’ 
dired J TPE +9 theProduét of the fecond term mul< 
‘s tiplied by the third, the work is right; 
otherwife it is erroneous: fo inthe firft Example, 
38 the fourth term, being multiplied by the fir 
term 4, the Produdt is 152, which is alfo the Pro- 
duct of r9 multiplied by 8. But if it happen that 
after the fourth term, or anfwer of the queftion’ 
is found in the fame denomination with the fecond” 
term, there is yet a remainder, fuch remainder 
muft be added to the Produ@ of the firft term, 
multiplied by fach fourth term, and then the fum’ 
_ muft be equal to the Produd of the fecond and* 
third terms (the fecond term confifting of the 
fame denomination with the fourth :) fo in the laft 
Example the fourth term is 3226, and there hap-_ 
pens to be a’remainder of 408, which being added 
“to the Produét of the Multiplication of the faid 
3226.by the firft term 480, gives1548888, which’ 
ais the fame with the Produ& of the third term 
23468 multiplied by the fecond term 66, as will 


spear when work’d. a 
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Chap. VIL. Of Three Dinette gy 
YUE. When the firft of the three. given hum- 
bers in the Rule of three Dire, 


is 1 or unity,the queftion may of- 4 “ompendious opera-_ 


: Fe tion in the Rule 
tentimes be anfwered more ipee- shree dirett, when 


dily than by the Rule of Three, “firft term is 1 or unity, 
even by thofe who have but little ' 
skill in Arithmetick, as will partly appear by the 
following Examples, viz. ) 

ot. At 173.—o9d-> the yard,’ what will 84. yards 


“Olt? §Anfwer, 74l.—~11s. For Reafon fhew-- 


eth that 84 yards muft. (at the faid tate) coft 
$4 Angels, 84 Crowns, ’ 84 half Crowns, and 84 
‘Three pences, all which being computed and ad- 
ded together, will give the full value of $4 yards, 
Viz : NER 
oo a P d. 


$4 Angels make —— 42 - 00 


$4. Crowns ——— ———-—-21 —_00 ‘oJe) 
$4 half Crowns —— —-—10 1O————- 00 
84 Three Pences—— I OI ‘ole, 
ie SUM 74———11——. 00 


"2. At the rate of os. the Bufhel of Wheat, what 


will 51 Quarters amount unto? _Anfwer, 183 1, 
io od. | , 


&° 
- 
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It is eviderit that the price of 1 Quarter (which 
‘confifts of 8 Bufhels) will be 8 Angels wanting 3 
Shillings: therefore, . Ne aks ae 


” 


d. 5. ai 


. from 8 Angels, to wit, —-——4 O0——— 00 
. fubftrad - ~ Oo 08 —=-00 


eaters: £ 


remains the price of 1 Quarter-—3——-12—--00 - 


Then the. value of st Quartets, at the rate of. 
31. 125. od. the Quarter, may be found in 
manner following, Viz. , ia Oe 


[.———5.—- =e 
i 5I——0O——00 © 
§1 times 31. or 3 times stl. is <31—-oo—oo 
A | : 5I——00-—-00.. 

_ “gi Angels make-———--—-——-- 25 -—~10+~+00 
- §4 Shillings doubled make —- 5—~02——oo 


the price of s+ Quarters ——-—-183——12——00 


3. What is a Cheft of Sugar worth, that weigh-~ 

¥ .. -eth neat weight (the Tare being » 

Fare is that wherein efubtraéted) 7 C. 3.9. 7 lb. : at 
ony thing is put, as.4 h f 6 it : 

Bag for Pepper, Cheft the rate of 6/,-—~-35.——-4d, . 
for Sugate for 1 C? Anfwer, 48l.—-=35. 

ay! Od Of ie 


*. 


7. times 


- es 


Aug L, —— $, wee f. 
7 times6 pounds make——— 42——c00-——-00— 
7 times 3 Shillings — %I—-01—0o 
7 Groats-———- = O—= 02 — 0.4. 
The half of 6/.--35. --4d. for 


| 3—-o1—~+08 
2 Git ae Ry: 7 | 
A oi 
‘The fourth part of 1/. 


“10s.— 10d. (becaufe 7 1. PY | f- 
is a fourth part of 28/. or ¢ Haren her yh aa 
~ of 1 gu.) is—————._— 


¥ . sm 
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48—~03-—-06——72,. 


Prattical Rules of this nature cannot be com- 


pleatly underftood without fome skill in frations,. 


as will hereafter appear in the fecond Chapter of 


the Appendix: And therefore I fhall conclude this - 
Chapter with the following Queftions, whofe An- 


fwers are annexed to them, and may be found out by, 


the precedingRules, but the operations are purpofe-.. 


ly. omitted, and left asan exercife for the Learner. 
Queftions to exercife the Rule of Three direkt. — 
1. [f t7 yards of Cloth coft 191. 25. 6d. what will 


35 yards coft at that rate; Anfwer, 391. 75, 6d: 


2. If 35 yards coft 391. 7s. 6d. how many yards 4 


se 


may be bought at that rate for 19l. 25. 6d? Ay» 


wer, 17 yards. 

3. If 35 yards coft 30). 7s. 6d. what are 17 yards 
worth at that rate? Anfwer, tol. 25. 6d. 

4. If 17 yards be fold for rol. 25. 6d, how ma- 
y yards will 39.75.64. buy at that rate? Auf. 
35, yards. et 


a, oes NS tgs NAS 


i” 


i 


oe 
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g. What muft'I pay for the carriage of 17 hun. 
rea weight, 3 quartersand 11 pounds Averdu: 


pois, atthe rate of 7 fhillings the hundred patie 
Anfw. 6l.—4s.——1 td.— 1 farth. 


6. If 6.—. 45. —11.-—1 f- be pay’d for the care 


riage of 17 hundred weight, -3 quarters, and 11 


pounds, what was paid for the carriage oh Tt powind 


~ weight ? Az/w. 3 Farthings. 


7.What mut I pay for 39 ounces,7 p penny weight, 
and 18 grains of white plate af the rate of ys. and 
gd. the ounce? Anf.. tol. 13% 4a. py Thea 
quarters of a farthing. ~ 

8. What muft r/. (or 205.) pay towards a Taxl 


when 326/.—6s.—8d. is affefled at 4.1/.—165.—— 
2d.—-3f? Anfw. 25.——6d.—— 2f. 


9. What will the Intereft of 876/——17s. a6, 
amount unto for 1 year at the rate of 6/. for 100k, 
for the fame time ? Anfw. 521.125. 3d." 

10. If 3 yards in length of Englifh meafire be! 
equal'to4 ells Flemith; how many Flemifh ells are 
contained in 120 yards Englifh? Anfwer 160 al 


‘muh ells. 


tr.lf 4 Flemifhells in length, be equal to 3 Eng+ 


ith yards ; how many Englifh yards in 300 Flemifh 


ells? Anfw. 225 Englifh yards. 
12. If 3 ells ia length’ of Englifh meafare, be: 
equal to 5 Flemifh ells, how ‘many Flemifh ells. in 


120 Englith ells ? Aifm. 200 Flemifh ells. °° 


13. If 5 Flemifhells in length, be equal to 3’ Eng=' 
lihh ells; how many Englifh ellsin 145 Flemifhells: $ 


Haifa. 85] Enghivells. 108 


14. If 3 ounces of Silk weight,'be equalto 4loun- 
ces of Venice weight; how many ounces Venice are 
equal to ih onnces of Silk weight ? Anfmer8o ounat 


Ces sia : | | bY iy ¥5> 
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"15. A Merchant delivered at London 1201. fter- 
ling, to receive 207/ Flemifh at Amfferdam 3 


\ é 


Aafw. 1 l.—14.5.——6 d. 
16. Ifa Bill of Exchange be accepted at London, 


what was 1 /. fterling valued at in Flentifh money? 


vad 


for payment of 400/. fterling, for the value deli-.— 


ver'd at Amfferdam? at 11—135.—6d. Flemifh 


for 1/. fterling how much Flemifh money was de~ 


liver’d at Amfterdam? Anfw. 6701. Flemifh. — 
+ 17. When the Exchange from Aztwerp to Lone 
don is at 11.——45,——7d. Flemifh’ for ri. fterling 5 


2361, Flemifh at Avtwerp? Anfi. 1921. fterling. 
+18. A Merchant deliver’d at London 3701. fter- 
ling by Exchange for Roan at 74.d. fterling for 
§0y. Tournois; how much Tournois ought he to 
receive at Roan? Anfw. 60000s. Tournois. 

19. In 370 Ducats, at 4s.——-2d. the Ducat ; how 
many French Crowns at 6s.—2d? An/w. 250 
Crowns ; For if 74d. give 1 Crown, 185004. (or 
370 Ducats) will give 230 Crowns. ; 
_ 20. In 516 Dollers, at 4s.—-5d. the Doller ; 
how many Guineas at 1/.--1s. 6d. the peice ? 


Anjo. 106 Guineas. Forif 258 d. give 1 Guinea, 


27348d. or 516 Dollers) will give 106 Guineas. 


how much fterling muft I pay at Lovdon to receive 
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Of the Inverfe Rule of Three. 


fourth term required ought to proceed 
from the fecond term, according to the fame rate 
or proportion that the firft proceeds from the 


-Hiries will be maintained 12 days with a certain 


Quantity of Prevender, how many days will the 
_ fame quantity maintain 16 Horfes? Here, as 8 is. 


half 16, fo ought the fourth term required to be 


half 123 for if certain bufels of Provender ferve 
. 8 Horfes 12 days; 16 Horles will eat upas much 
~ Provender in half that time: and therefore you 


cannot fay here in a direct proportion (as before 
in the Rule of Three direc) 


8 ooo 12 ee BO ther number which ought to 


number, which ought to be in this cafe half 12. 
And by the due obfervation of this definition, 


iF j YHE Rule of Three Inverfe is, when the 


third: fo this queftion being propounded, if 8 


as 8 to 16, fo is 12 to ano-— 


be in that cafe as great again as 12, but contrari- | 
~ wile by an izverted proportion, beginning with the 
lait term firft, as 16 is to 8, fo is 12 to another © 


together with that of the Rule of Three Dire@ | 
(propounded in the ninth Rule of the eighth Chap. 


ter) when any queftion belonging to the fingle 
Rule of Three is propounded, you may readily 
difcern by which of thofe Rules it ought to be re- 


. folved; for if the three’ terms given look for a 


fourth — 


f. 
5 
er y 
Fe 
Fr 


mor "e\ ,? . 3 ; ae 
pa | 
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* fourth ina dired proportion as they fland ranked 

an the Rule, you muft refolve the queftion by the — 

_dire&d Rule; contrariwife when the proportion is 

- inverted or turned ba¢kwards,it ought tobe refolv’d 

_ by the Inverfe Rule of Three, which here followeth. 

Inthe inverfe Rule of Three, after the three 

- given terms are rightly placedinthe _ 

Rule, and reduced (if there be need) #01 to worktbe _ 

according to the eleventh Rule of the ie Rule of 

eighth Chapter, multiply the firft 

term by the fecond, or (whichis the fame) the fe- 

» cond term by the firft, and then divide the Produ@ 

_ by the third term, fo the quotient will give you the 
fourth term required,or anfwer of the queftion;thus 
in the queftion premifed in the laft Ruie, if you mul- 

 tiply 12 by 8, the Produétis 96, which if you divide 

_ by 16 the Quotient gives you 6, the fourth term re~ 
quired, as by the fubfequent operation is manifeft. 


horfes days  horfes days 
Sg [2————- | 6——— (6 
8 | 


i. 


16) 96 (6. 
96 | 


oO 


il. For the more ready difcovering, whether 
a queftion propounded belongs ks iG ee 
tothe Rule of Three Dire&t,or 20 19 difcern whether 
tothe Rule Inverfe,obferve the 4, 1#</fion in the Mk a 

She ; of Three is to be refok 

_ directions following, viz. 1,By wed by. +be Rule Direlt, 

» the fenfe and tenour of the que-. or by the Rule inverfe. 
 ftion confider whethermore be. 2. 4 Se 
ae | woreqnired: 9g 


| 84 Ny pe dae e Book 1. 
required or lefS; that is, whether the number | 
fought muft.be. greater or lefS than the fecond 
term. Secondly, efteeming the firft and third — 
_terms as extreams in refpect of the fecond, this — 
will be a general Rule; namely, When more : 
is required, the lefler extreamis the Divifor 5 
but when lef is required, the greater extream — 
‘is the Divifor.. Laitly, the Divifor being found — 
‘out, it will be apparent whether the Rule be 
Dire& or Inverfe, for when the Divifor is the - 
firft term, it is a Rule Direct, but when the — 
Divifor is the third term, the Rule is Inverfe. — 
‘Another Example of the Rule inverfe may be - 
this: If 12 Mowers do mow certain Acres in — 
4 days, in what time will 23 Mowers perform 
the fame: work?) Anfwer 2 
M. D. 4M. days, 2 hours, and fomewhat © 
| > More. ¢ Here; the 3 known} 


12——4-——-23 terms being rightly placed in © 

oa the Rule, will itand as you 
bay Bada: © fee in the Example ; and — 
Mee a fince it is evident that 23 men © 
aan 7 will require le{s time than 12 © 
ia men to finifh the fame work, © 
ae ot therefore (by the Rule afore- | 


La} eae, ‘ a oe 
23) 48 (2 hours. going) the greater of the 


_ 49 two extream Numbers 23, _ 

SR | and 12 mutt be the Divifor, © 
| ve and becaufe the Divifor 23 ~ 
{tends in the third-place, this queftion is to be Mi 
~~ wrought by the Rule Inverfe, wherefore multi- 
_ plying che firft term12 by che fecondterm 4, the — 
_. produdt is 48, which being divided by the firft term — 
23, the Quotient gives 2 days, and there is are- — 
: ae Gs aee - mainder — 


id \ 


is 
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‘mainder of 2 days, which being reduced to hours, 


and thofe divided by 23, the Quotient will be 2 
hours,and there is yeta remainder of 2 hours tobe» 
fabdivided into 23 parts if you pleafe;, fo that thé 
fourth term fought, or anfwer of the queftion is 2 
days, 2 hours and fomewhat more. 3 

-. Again, take this for a third Example, IfIlend | 
my Friend 356 pounds for one year and 35 days 
(the year being fuppofed to confilt of 365 days) 
how long time ought he to lend me s00 pounds to 
fequite my courtefy ? Anfwer, 284 days and fome- 
What more, there being a remainder, to wit. 400, _ 
after the Divifion is finifh’d, as by the fubfequent 
operation is manifeft. 

fae yoo. BD, yes 
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multiply 356 


s100)1424|00 (284 days. 


IW. The proof of the Inverfe Rule of Three is. 
his, multiply the third term b | 
he fourth, then if this Produa@ bee- 7h proof of the 
ual to the-Produ@ of the firft term X2 Op THEE th, 
nultiplied by the fecond, the work 
s true, otherwife erroneous; fo in the Exam- 
le of the fecond Rule, the Product of 16 and 6 
qual to the Product of 8 and 12. But if it. 
| | - G ‘ happen 


86 The Igverfe Rule, &c. — Book I. 
happen that after the fourth term, for anfwer of the © 
» gueition, is found in the fame denomination with — 

_ the fecond term, there is yet a remainder, fuch 
remainder mult be added to the Produ& of the 
- third term multiplied by the fourth, and then the 

fum muft be equal to the Produét of the’ firft and 
fecond terms (fuch fecond term being of the 
dame particular denomination with the fourth :) 
fo in the laft Example, the fourth termis 284 days, 
and there remains 400 after the divifion is finifh’d, 
this 400 being added to the Produ of the Mul- 

_ tiplication of the third term 500 by the fourth 

term 284, gives 142400, which is equal to the Pro- 
duct of the firft term 356, multiplied by the fe- 
_€ond term 400 days, | swe 


~ 
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er a CHA BX. 
‘i re diabe Golden Rule Direct, performed by 
s two fingle Rules. 


ce ta 6 

i w A 

Tn | 

eee ‘more than 3 terms are propounded. 


a aS inp ‘Under the Compound Golden Rule, iscom- 
gi Brcheadedt ‘the double Golden Rule, and divers. 
Rules of Plural proportion. 


a UL: ‘The double Golden Riile is, when five 
_,.,_ terms being propounded, ‘a fixth een 
The doxbleGot portional unto them is demanded: as 
Me tn this queltion, If 4 Students fperid’ 
19 pound in 3 months, how much will ferve 8 Stu- 
dents 9 months ? Or this, . if 9 Bufhels of Provender 
“Terve 8 Horfes 12 days, how many ys will 24. 
i eae: lat 16 Horfes? 


oe WV. The five terms given in this Rule confift of 

Ris: parts, Vix. A fuppofition ex- 7, parts, into 
preffed i in the three firft terms; anda which fhe terms: 
demand propounded in the two laft: of the fame 
So in the firft Example of the laft Awe ave diftri- 
Role, this Clavfe. (if four Students sein 


{pend t9 pounds in 3 months) is the fuppofi ition, | 


gad this (how much will ferve eight Students nine 
Cra Tas mOnLDS) 


t f ‘ . \ j d 
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: H E- Eshdgibione Golden Rule is, when 


Thad 


88 The double Rule Book vi 
months) is the demand: likewife’ in the athe 
Example of the fame Rule, this claufe (if nine 
Bufhels of Provender ferve 8 Horfes 12 days) © 
is the fuppofition, and this (How long,-or how 
_ amany. days will 24 Bufhels laft 16 Horfes) is the | 
demand propounded. 
WV Here for ranking the terms propounded in , 
their due order, firft obferve amongft 
The, right “the terms of fuppofition, which -of 
| ce of Pe them hath the fame denomination — 
with the term required; then refer- 
ving tltat term for the fecond place, write the ; 
other two terms of fuppofition one above another — 
in the firlt place; And laftly, ‘the terms of demand 
likewife one above another in the third place of 
the Rule, in fuch fort that the uppermoft may 
have the fame denomination with-the uppermoft — 
of thofe in the firft place. Example, If 4 Stu- 
dents fpend 19 pounds in 3. months, how 
much will ferve 8. Students 9 months? Here” 
the three terms ot fuppofition are 4, 19, and 
3, and of thefe terms 19 hath the fame deno- 
mination with the term required, wz. of Punta 
for you are to enquire how much Money is re- 
mane for the maintenance of 8 Students 9 
_ months , wherefore referving r9 for 
Ae Ben the fecond place I write 4 and 3 
aay one above another thus; then draw- 
teh Bi sh ing a line upon the right hand of. 
4, I write 19 in the fecond place; this done 
the work will ftand as in the Margin; Laft of 
all the terms of demand being 8 and 9, and 8 
having the denomination of Students, 1 place 
it in the fame se with A and 19, and write 9 
ug i nad 


5 ing ae 
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Chap. X. of Three Direct. 89 
under it; allthis performed, the terms in this que- 
_ ftion rank themfelves as followeth : a eels 


ity Viz... Thus, 


: Fg / Di epemmnret TL) terion 8 
ie Ba 103 9 
be Or Thus, | 
| 3— 9 
4 8 
| In like manner, if the fecond queftion of the 


third Rule of this Chapter were propounded; the 
| terms thereof ought to be difpofed 3 


Thus, 

: S-——— 12 ——— 16 
Pic 24 
Or Thus, N 

hig 12-24 
8 16 


| VI. Queftions belonging to the double Golden 
| Rule may be refolved by two fingle Rules of 
| Three, or by the Golden Rule Compound of five 
manombers. ) i. 0 ! 
i. When , Queftions of The Proportions of tbe 
this nature are refolved by two double Golden Ruiz , 
fingle Rules, the proportions ‘whea it is performed 
are as followeth : dy vo fingle Rules, 
I. As the uppermoft term of the firft place, 
is to the middle term; So is the uppermof 
term of the laff place to a fourth Number: 


Gig me SET AS 


¥ 


"_—~ 


_ aft place to the term required. . 


4—19—8 ufing 


=| 


I. If 4 Student. {pend 19.pounds (in three 


Il. As the lower term of the firft place is to 


firft proportion, fay, thus, 


months) what willferve 8 Students the 
BATE. finn | 


. Orthus, If 4 Studen 
» will 8fpend? > 
Which Rule of Three wi 


So in this Example before recited, 
tacitly the lower term of the 
9 firft place as a common number in the 


ts fpend 1 9 pounds, : 


Bis |: 


fi 


fame 


what 


1] be dilomsted ooh! 


direct (by the third Rule of the niath Chapter ?) 


therefore the fourth propertional proceeding from. 
the faid three given numbers 4, 19, and-8 is 38 (by. 


| 


| 


the roth-Rule of the 8th Chap. aforegoing.) Again. 
to find the term required, ufing tacitely the upper~ 


- moft termof the third place as acommon Number 


In this laft proportion, fay as follometh. 


I]. If in three months 38 pounds are fpent (by 
ot 3 Students) how 
months ? 


s 


, 
» 


much will ferve them for-9 


r thus, If 3 give 38, what will o yield? | 


bich Rule of Three will likewife be difcovered : 
|. tobe direct (by the third Rule of the’ oth Chap= 


ter ;) therefore the.fourth propor tional proceeding, 


from the faid 3 numbers, 3, 


38, and 9, you fhall 


: 
{ 
7 
: 


likewife find (by the roth Rule of the 8th Chap-. 


' .. before-recited) to be 114, for 38 being multiplied 
by 9, the Produ@is 342. which divided by 3, 
yields you in the Quotient 114.3; So that I> con= 
“clude, if four Students {pend nineteen pounds 


ig thr 


15), ey 


ce 


’ 


«| % eal wie & VR deans ta 3 
months, +104 pounds will ferve § 
3 Yr 


ni * 


Stu=. 
dents 


| 


| 


i Chap. X of Three Dirett. gg 


dents 9. months; as you may further obferve, bY | 
ne the cua following: ‘ ob Nak 


pelle str: Ye 


Bei ad adnate 433 ii | Greet U4 
419-8 —(3 8] carers 
A Ps 
Bi 4) 152 G8 3) 342 (114 | 

O4 
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a sagt 
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In like manner if two fingle Rules of Three be 
-formed (according to the pr eceeding 7th Rule) out 
of the five numbers given in the lat mentioned 
"-queftion, the fame being ranked, accordiag to the 
‘Jatter manner of ordering the faid nymiders in the 
fifth Rule, each of the {aid two Rules of three will 
‘bea Rule direct, and the fame aniwer of the que- 
Mtion, to wit, i14 pounds will be difcovered, as 
you may fee by the fubfequent operation. 
cancer Bi, 9 
Be | ri B——eC1 4, 
B19 57] ST ttl 
“ q 9 8 , 
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or Inverfe. ¥ 
IX, The Double Golden I Rule Dired | is, when | 
both the zee Rules do each of them look fora 
ourth term in a direct proportion ;. 
den Rule Dire. As in the Example of che neesnth : 
Rule, where each of the two fi angle. 
Rules of Three is aRule Dired. 7 hee 
For another Example take this, If the Carriage. 
of 8 C. weight 128 miles, coft 48 Shillings, for ; 
how ninch may [ have 4 C. weight carried 32 miles | 
after the fame rate? The termsof this queftion ac- 
cording to the fifth Rule of this ik rank 
themfelves in this order : | 


f 


ee ae 


—32 
4- if 


Now taking tacitly the lower term of the firft 
place asa common number, J form the firft Rule of 
Three according to the feventh Rule, faying, ; 

I. If the carriage of a certain weight (to wit, | 

8 C.) 128 miles, will coft 48 Shillings, what will. 
the carriage of the fame weight 32 miles coft? 
Here it iseafie to difcern, that the fewer miles 

._ any weight is carried, the lefs money will pay for’ 
the carriage of chat weight ; ; therefore the fourth 
number fought by the faid Rule of three muft be 
lefs than the fecond number 48: And forafmuch as 
by the third Rule of the ninth Chapter, when IJefs is 
required, the greater extream (whether it be the 
firit or third number )’ muft be the Divifor 5 there- 
fore the firft number 128 is the Divifor, and confe=_ 
uently the Rule of Three above propounded is a _ 
fale direct, wusteiote finding out the fonrth te ‘ 
oF ih 


‘Chap. X. of Three Direct. te iaay 93. 
“ber by the tenth Rule of the eighth Chapter, to be 
12 Shillings, I proceed to the fecond proportion, 
Bendiayy cri) oF VEL ee 
’ IL if the carriage of 3 C. (32, miles) coft 12 
“Shillings, how much muft I give to have 4 C. 
‘carried the fame diftance ? 


‘And here likewife finding a fourth number to 


be looked for in a direct proportion, | difcover , 
“that fourth, by the faid tenth Rule of the eighth 


ie 
4! 


“and the anfwer to the queftion propounded : So 


Chapter, to be 6s. which is the term demanded, 


_that at laft I conclude, if the carriage of 8 C. 128 _ 


“miles coft 48s. the’ catriage of 4 C. 32 miles will 
coft 6s. according tothe fame rate: See the whole 
Work. | 


1 29—_—_—4 8_—_—_— 322-_—( 12 
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ae ne he Double Golden Rule Inver fe, performed 
by two fi ngle Rules, d 


nd Be: E Double Golden Rule Inverfe is, Ne, 
one of the fingle Rules looks for a fourth — 
_ The'doubleGol- term:in an inverted proportion : As” 

den Rule In in the laft Example propounded in- 
Oe: iz the fifth Rule of the laft Chapter. For. 
. Mfyou rank the terms of that queftion, according 
“'3, £0 the faid fifth Rule, ile | 


g. 12 ~16 
Cee et a 


-And then work co two fingle. Rules of Thee, 
formed according to the feventh Rule of the laft 
‘Chapter, you fhall find by the third Rule of the | 

_minth Chapter, that the firft of the faid two Rules — 
of Three will be inverfeé, and the latter dire; ~ 

_ foriaying firft, if 8 Horfes be maintained 12 days } 
> (by 9 buthels of prorat how many days will | 

16 Horfes be kept by fo much Provender ? Herethe > 

anfwer 6 days will be found out by the Rule of © 
Three inverfe: Secondly, faying, if 9 buthels of | 
Provender be eaten up (by 16 Horfes) in 6 days, in | 
how many days will 24 bufhels be fpent ? Herethe © 
_ anfwer 16 days will be supa: out by the Rule of | 
‘Three direct. ; 

But if you order the given terms huss the fame « 

‘ Pens this,  . 


5 
gr ae ee ISS ee ee 
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__ Andthen work by two fingle Rules of Three, 
_ formed according to the’ feventh Rule of the laft © 
Chapter, you fhall find by the third Rule of the 
ninth Chapter, that the firft of the faid two Roles > 
/ of Three will be Direét,-and the latter Inverfe; — 
- for faying, firft, If 9 bufhels of Provender willlaft | 
12 days (to maintain’8-Horfes) how many days 
will 24. bufhels ferve the fame number of Horfes: | 
The anfwer 32 days will be found ont by the Rule 
of Threedirect. Secondly, faying, If 8 Horfes will 
_ be maintained 32 days (by 24 bufhels of Provender) 
how long will 16 Horfes be kept by the fame quan- 
tity of Provender? Here the anfwer 16 days will 
_ be foundout by the Rule of Three Inverfe.. 
_ _ Wherefore whenfoever a queftion belonging*to 
_ the double Rule of Three is fevered into two fingle — HY 
Rules of Three (according to the preceding Rules} 
if one of them happens to be a Rule Inverfe, thar _ 
double Rule is called the double Rule Inverfe. 
_ Now the Refolution-of the queftion propound- 
“é ete ranked after the firft manner, is as fol= +05} 
~ loweth. ; | 


" 


« J 


6 |The double’ Rule Book, 
Be eae aps be 
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: Again, The Refolution of the fame queftion, be- 
ing ranked after the laft manner, is this, 


owE7=—— 
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| Gam 32 
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9) 288 (32 - 
18 Md 
18 | 
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1 8 eget 32 16—-(::16 
pa DS 
16) 256 (16 
16 
96 
96 
o A 
'So that,at laft I fay if 9 Bufhels of Provender 
ferve 8 Horfes 12 days, 24 Bufhels will Jaft 16 


Horfes 16 days, which is the refolution of the. 


CHAP, 


Jueltion cis ag 
are 
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ie, Aue dirett. cond, and the product of the two © 
- |aftterms for the third term; this done having © 
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CHAP. XI. 4 
Fhe Golden Rate eetes f five” 1 


WN. umbers. a 


I. Tees E Golden Rule compound of five num- : 
bers is, when the terms being ranked,as be- q 
fore, inftead of the double terms we ufe their pro- i 
ducts, and then proceed to find the term required 
by onefingle Rule of Three. ~ : 
dT, Here when the Queftion propounded ought. é 
to be performed by the double Rule 
rte Golden, direct, multiplying the terms of the 
F pies kt firft place, the one by the -other, 
bers performeg take-their produc for the firft — 
by one finglz ~~ term, the middle number for the fe- — 


found by the’Rule of Three dired, a fourth pro- — 
portional unto thofe three, that fourth term fo — 
_ found is the number you leok-for; fo this que — 
ftion being again propounded; if 4: Students {pend — 
iol. in 3 months, how much will ferve 8 Students — 
9 months’ and the terms thereof being ranked 
aS before, viz. thus, ; 


sl Drenenem 3 : | a 
a 9. 7 


ar T he. peodnd of 4 multiplied by 3 is 12, and the» 
| product of 8 multiplied by.9 is723; wherefore I 
_ fay, AS 12.10.19, fo 72 to the term required, whichis ‘ 
I find by the fingle Rule of Three direct to ber da 
on 


"ae thi) At Sen iat are 
by 7 


iS mh Ren { * i } ei \ i ! i | : fi . ‘y , ; . he f | ; , i k: 
ie. ty sia ’ ¥ fe, ; i" ‘ A h, : ‘ Pay 4 oe on 
Chap. XII... 1.9 five Numbers. 99 


So that if 4 Students {pend ‘19/. in three months, 
t14l. will be requifite for the maintenance of ae 
Students 9 months; fee the whole Operation, as 
Poloweth? 8% Beg! > US OAL earth 


| ih Qa E 14. 

b 12 Gait 

ve 19 bs 
thems 
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_ In like manner this being the Queftion as hefiee >) 
in the laft Rule of the tenth ainiee Heap 3 on 
lage of 8 C. 128 miles, coft 485. What will. the. 
atriage of 4 C. 32 miles ftand me in? the Anfwer 
hereunto will be os. as appears by the Work. 
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II. When the Queftion propounded ought to. 
be refolved by the double Rule In- 
The Golden Rule verfe, having multiplied the double 
compound of five termsacrofs, that is, the uppermoft 
oral if e, term_of the firft place by the lower 
fingle Rule Di- of the laft, and the uppermoft of the - 
rect or Inverfé. aft place by the lower of the firft, » 
write each product under the lower 
term by which it is produced : and then if the In- | 
verfe proportion be found in the uppermoft line, — 
~ nfing thofe produds.as fingle terms, proceed.to 
find the term required by the fingle Rule of Three ~ 
direst’: But in cafe you find the Inverfe propor 
> tion in the lower line, perform the Work by the — 
jingle Rule of Three Inverfe. ~~ | 
Soin the Example above mentioned, if 9 Bufhels 
of Provender ferve 8 horfes 12 days, how long | 
will 24 Bufhels laft 16 Horfes? Here - 
Q@—12—16 if you rank the terms thus, you fhall 
24 find the Inverfe proportion in the - 
ioe firft line, as is obferved in the laft — 
Chapter: And therefore having fubfcribed the 
fo" oh products © 


‘© 
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‘Chap. XU. The Rule of Three compound. LoL 

“produéts according to the dire@tion. given you in 
this Rule, I. proceed to {fatisfie the demand. of 
this queftion by the fingle Rule of Three dire@; 
“as appears by the Work following. 
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144.) 2304. (16 
144 
864. 
864 
o ee 
But the terms of this queftion being ranked 
thus, the Javerfe proportion is PAN 
found in the lower line, as you 9+—=-13-4—24 
May obferve likewife by the laft § 16 
Chapter : whereupon in this cafe eae 
to refolve the Queftiou, 1 prdceed by the finzle 
Rale of Three Inverfe, as appears by the Work — 
hereunto annexed: howfoever therefore you work x 
the Queftion, you fhall find the term required to 
be 16 3 fo that at laft I conclude, as before in the © 
Taft Chapter, If 9 bufhels of Provender Terve 8 
* 12 days, 24. bufhels will lait 16 horfes 16 
Mays: 2 ‘ ra 
or Bier bien 5 Cr Beams 
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Cae xi 
The Rule of Fellowfbip. . ~ 


ay oe HE Rules of plural Preportion are thofe, 
gh by which we refolve Queftions, that are 

‘ ‘difcoverable by more golden Rules 
than one, and yet cannot be perfor- 
| _med by the double golden Rule men- 
tioned before in the three laft Chapters. Of thefe 
_ Rules there are divers kinds and varieties, according 


Rules of plural 
Proportion. 


to the nature of the Queftion propounded, for here 
the terms given are fometimes four, fometimes five, 
_ fometimes more, and the terms required fometimes 

more than one, @c. HEN ie, | 
| ie. Oe ie 


: : | : ; d 
5 ; ere abe 
44 7 a ‘ " 7 yb ‘ ats 


of Alligation. © 


‘gain or lofs being propounded ) the 


“Chap. XIN. ‘The Rale of Fellomfbip. 103. 


I. Two particular Rules of plural-proportion 
are thefe, the Rule of Fellowship and the’Rule 


IU. The Rule of Fellowfhip is that, by which’ — 
- inaccompts amongift divers men (their 


The Rule of 


feveral ftocks together with the: whole Felempbip. 


gain Or lofs of each particular Man may be difco- 


vered: Asin this Example, and B were fharers 
in a parcel of Merchiandize, in'the purchacecof 
which, A laid out 7/. and B 11d. and they ‘having 
told this Commodity, find that their clear gains 
‘amount to 545. Now here the Queftion to! be 


refolved by this Rule is, what part of that 54. 
accrews.to .4, and what to B, according to’the 


“tate of the feveral fums or ftocks which they ad-. 
ventured ? Again, A, B, and’ C, freight’ a Ship / 
‘from the Canaries for England, with 108 Tuns of 
_ Wine, of which A had 48, B 36, andC 24,, the 
Mariners meeting with a ftorm at Sea, were con? 
{trained for the fafety of their lives, to caftas Tun — 
thereof over-board ; here the Queftion to be re-_ 
folved is, How many of the45 Tun each particu- 
Jar Merchant hath loft, according tothe rate of his . 


- Adventure ¢ 


JF. The Rule of Fellowhhip 1s either fingle or 


double. 


¥. The fingle Rule is, when the ftocks propoun- 


ded do continue in the Adventure (or common 
_ Bank) equal times, to wit 

as another. a ay LN 
_ FI. In the fingle Rule of Fellow- 
’ fhip, take the total of all the ftocks for 
the firft te 


» one ftock as long time 
Jingle Rule. 


f \ 


rm, the whole gain or lofs, 


H 2 EUR vw for 


| Howtowork the 


104 : r he Rale f Felom{bip. Book i 
for’ the fecond, and the particular thanks for the 
third cerms ; “this done, repeating the Rule of. 
- Three fo often, as these are particular ftocks: in 
. ite Queftion, the fourth terms produced upon 

~ thofe feveral, operations, ave the refpective gains — 

‘or lofles of thofe particular {tocks propounded: $6 _ 

in the firft Example. above-mentioned 7/. and.11/. 
are the ftocks propounded, whofe total is 182. 


which I take:for the firit term: Again, 545. the 
common gain,\is, the fecond term, and 7/. the 
‘fir. particular ftock, is the third term of the firft 


_ proportion ; whereupon | fay, as 18/. to 545. fo_ 
S7loto aiiother number, which by the dire Rule | 


sof Three I find tobe 21 s. viz. the part of the gain 
sdueto A, that expended the 71. flock. Then for 
“the fecond proportion, I fay, as. 181. to 54.5. fo 
irl. to another number, which I likewife fiad by 
\ahe Rule of ‘Three dire@ to be 33s. viz. the pare, 
ont the gain due to B, for his 11/. flock. 
ji! i Pens 21 
’ rm Oe | {igs ~54§,) "33 


Again in the other premited Example, the pare 


a “ticular lofs that happens to 4, is20 Tun. to B AS 
sandto C 10 Ton. 


1 482> 48. 10° 
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Ne is, when the ftocks propounded are 
double numbers, Vik. nee each ftock 
| hath 


VII, The double Rule of Fellowfhip 
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- hath relation to, a particular time: Example, 4, 


Band C, holda-Pafture in common, for which : 


they pay 454. ner annum. Inthis Pafture Ahad 24 
Oxen went 32 days; B had 12 there 48 days, and 
C fed 16 Oxen there 24. days’; now che Queftion 
to be refolved by this Rule is, what part each of 
thefe:Tenants ought to pay of the 45 2. rent ? and 


- here you may obferve, that the {tacks propounded 


are double numbers, viz. each fock of Oxen hath 
‘reference to a particular time; for the refpe@ive 
ftock of Ais 24 Oxen, and its particular time is. 32 
days; again, the ftock of Bis 12 Oxen, and the 
vefpective time is 48 days : And laftly, the'ftockof C 
‘is 16 Oxen, and its peculiar time is 24 days, which — 
as you fee are double numbers. ~ | 
VUII, Yn the double Rule of Fellowhip, mul- - 
‘tiply each particular ftock by its refpe- | 
tive time, and take the total of their #0 work 
Produéts for the firft term, the whole: 8 | 
gain or lofs for the fecond, and 
the faid particular Produdéts of the double num- 
bers for thethirdterm: This done, repeating, as 
before the Rule of Three, fo often as there are © 
Produés of the double numbers; the fourth terms 
produced upon thofe feveral operations, are the- 
numbers you look for:. So in the Example of the” 
laff Rule, the Produét of 24 and 32 is 768; the 
Product of 12 and 43 is 576, and the Product of 
16 and’24'1s 384, the fum of thefe Produéts is 
1728, which is the firft term in the Queftion, thea - 
45l. the rent, is'the fecond term, and.768 ‘the 
firft Produé, is the third term of the firft pro- 
portion. Wherefore I fay, as 1728 to4s/ fo 
768 to another number, which I find by the di- | 
A " Ni H 3 Bed ONS a recy ' 


‘ 


“bes 


. gree to continue ina 


be as followeth, : viz, 
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rect Rule of Three to be 20. viz. the part of the 
Rent that 4 ought to pay: Then for the fecond | 
Proportion 7 fay, as 1728 to 4§ 4.10576 to 15], 
which is the part that B ought to pay: And laftly, - 
as 1728 to 45/. fo 384.0 10), viz. the part that C 
‘muit pay. hai wile 


376 TACT Tae at Aan ay 
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; A fecond Example of the cighth Rule. Three | 
Merchants, A, B, and C enter Partnerfhip, and a- 


: joint Adventure’ 16 months; 
“A pots into the common ftock at the beginning of 


_ the faid Term roo pounds, at 8 months end he — 
_ takes out 40 pounds, and 4 months after fachta-_ 


King outhe pnts in 140 pounds. B puts in at firft, 
200 pounds, at 6 monthsend he puts in §0 pounds © 


‘more, and 4 months after the putting in of the 


so pounds, he takes out 100 pounds. -C puts in at 
firft 150 pounds, at 4 months end he takes ouc — 
| 5° pounds, 41 
so nounds, and 8 months after fuch taking out - 


~ pats in.100 pounds. Now at the end of the faid 


16 months, they had gained 357 pounds, the Que- 


Meychant for his fhare. , ees 
In Queftions of this Nature, two things are prin- 


_ fionis bow much of the faid gain belongs to each 


_ Gipally tobe obferved. 1. The wholetimeof Part- i 


nerfbip. 2. The refpedtive time belonging to each 
Man’s particular ftock; fohere, it is evident that e 
the whole time is 16 months, and the particular. 


e - 


flocks and times belonging to each Merchant will 


% 


tiie A Had 
ae 
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|. A had 10o/. in the common ftock for 8) | 
| months, therefore 100 multiplied by 8 pro- > 800 | 
| duceth_—_—_——_—_- —_—-- -----+ ~—- +) 
‘ Alfo6ol, for 4. months, therefore 6o more 
tiplied by 4 produceth--+—---—— - —— 
. Alfo 2004. for 4 months, therefore 200 B65 
multiplied by 4.'produceth -—.—-—=—— i 
« The Total of the Produds of Money and¢ "ane! 
Time for -A, ise——+-——— 9 1°49 
_ B. had 200. in the common ftock for 6), . . 
months, therefore 200 multiplied by 6 pro- @1200 
| ‘duceth——-- ——--——- — xa? . 
|. Alfo 2§0l. for 4 months, therefore 2s02_ 
) Palened by 4. led ale ceil il ae 
_ Alfo rol. for 6 months, therefore 1502 | 
|} multiplied by 6 produceth--—~ iit mae 
| The Totalof the products of Money pice 
| Time for B, is — cil 


1240 


i 


ne Ree 


a ony 


3100 — 


| Chad tsol. in the common ftock for 4. : 
Months, therefore vo multiplied by 4 pro- @ 600 

| duceth Te es ar eee es a or 

__ Alfo sool. for 8 months, therefore 100% 9 
Maltiplied by ‘idan eset Ratoni aia vie 
| Alfo 200 1. for 4 months, therefore 7078 Bo 
multiplied by 4 produceth——---——-—— 

_ The Total of the products of Money pe che 
Time for C, is—-——-——=-——- -. —-— 5 220° 


| 


|. Then adding the faid three totals together,to wit, - 
11840, 3100 and 2200, the fum is 7140 wherefore 
proceeding as in the laft Example, Lay by the Rule 
of three dire&, as 7140 is to the total gain 357 
; / H 4 ro pounds 5). 


go J1o-the gain of C. | 


Miso ts 
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pounds ; fo is 1840 to 92 pounds the gain of 4: 
again; As 7140 Is to 3§73 fo is 3160 to 155 the 
gainof B: Laftly, as 7140 is to 3573. fo is 2200 


IX. The Rule of Fellow hhip is proved 
The Froof. by addition of the termsrequired, whofe 
| fum ought to be equal to the fecond term 
ia the Queftion, otherwife the whole work is er- ‘ 
roneous: Soin the firft Example of the fixth Rule’ 
afore-going, 21 s. and 335.’ being added together 
are equal to 545. the fecond term in that Queftion. ; 
Likewife in the laft Example of the fame Rule, as 
-alfo in the firft Example of the laft Rule, the fim of 
20, 15, and 10, the terms required, are equal to 


45>, the fecond rerm propounded, ‘9 
eons N 


The Rule of Alligation, 


IGA HE Rule of Auligation is that, by which we - 
a refolve Queitions, that concern the mixing” 
of divers Simples together. | hah A 
iI. Alligation is either Medial or Alternate. ~ 

_ I, ANligation Medial is, when having the fe-’ 
4... Veral quantities and rates of divers} 
Aliganion” firaples propounded, - we difcover the! 
Media mean rate of a mixture compounded © 
of thofe fimples. So 10 bufhels of Wheat at 45.7 
or (which is all one) 484. the bufhel 5°40 bufhels” 
of Rye at 3s. or 36. the buthel ; .and so bubhels/ 
of Barley at 2s, or 24d. the bufhel;. being mix } 


‘ 


=! 
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of Alligation medial {heweth you the mean, price of 
amet saolyh “ * he bee ue 
° IW. In Alligation medial, fir ba 
fum the given quantities, then find ar laesals 
thetotal valueof all the fimples: this of “the fame 
done, the proportion will be as fol- Rule. 
loweth. AP ON Ss, 1a) o *, 
» Asthe fum of the quantities is to the total value 
of the fimples : witht 
So is any part of the mixture propounded to 
the required mean rate or price’ of that 
part. : | 
' Repeating again the premifed Example of the 
third Rule, I demand how much one bufhel of that 
Miftling is worth? Now the fum of 10,40, so, 20, 
(the given quantities) is 120 bufhels, and the value 
of the 10 Bufhels of Wheat at 48d. the bufhel a- 
‘mouats to 480d. for 48.being multiplied by 10, 
the produétis 480: Again the value of the 40 bu- 
fhels.of Rye at 36d. the bufhel, is 14404. The 
value of the so bufhels of Barley at 24d. the bufhel 
is 1200 d. And the value of 20 bufhels of Oats at ~ 
12d. the bufhel is 2404. All thefe values being 
added together, their total is 3360d. I fay then 
by the Rule of Three Diref, if 120 bufhels give 
3360 d. what will 1 bufhel yield? The Rule pre- 
fently anfwers me 28 d, whereupon I conclude, that 


‘Kast 


—# = 3. 
mae = 
woot bs 
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with 20 bufhels of Oats at 12d. the bufhel, the Rule : 


a bufhel of that Miftling may be afforded for 284. 


that is, 2s. 4d. which is the refolution of’ the 
Queftion propounded. 


120mm 33O Oma 28 


Ih 


Yi 
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In like mates if it be demanded what 8 Buthels 
or a Quarter of that Miftling is worth, the Anfwer 


will be 2244. which being divided by 12, and be 


one means reduced i into Soaloegsa is 185. vid 


224 ui 


scabahi dedi 


4 
ao 


V. In Aligation Medial, ‘the trial of the Work 


is by comparing the total value of the 


The Proof.  feveral Simples with the value of the 
whole mixture: | For when thofe fums 


accord, the operationis perfedt ; So inthe firtt Ex- 
ample "of the lait Rule. ply Pa ak, 


fio Bufhels: ‘of Wheat at 45. the hutch 


Bufhel is ES SEY MND SFIS 2eenOra+O 


40 Bufhels of Rye at 35. the 


ms 


' 50 Buthels of Barley at 25. the | 
Bufhel is —— +--+ ——5---0:--9 

And 2¢ Bufhels of Oats at 12d. ve 

(t the Bufhel is edo 


The 4 ale = 


[ee-QveueQ 


All which amount to—— 


at 28d. or.2s. 4d. the Buthel, for that alfo amounts 
6 141 


V, i Alligation Alvernate is, when having; the fe : 


veral rates of divers Simples given,we dif- 


Atigsion cover fuch quantities of them, as are ne- 


] 
= ill ' ceflary to make a mixture, sabia may 


bear a certain rate propounded. 
Example: A Man being determined to mix 10 


: anole of Wheat at 4s. or 48d. the ahs: with 


Rye 


Bu fhel is Oe re wo nem ernne (Fo = Qe | 


BRN Rts > 
which is likewife the value of 120 Bufhels 
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Rye of 3s. or 36d. the Bufhel, with Barley. of P 
2s. or 24d. the Bufhel, and with Oats of ts. or 
12d. the Bufhel; the Rule of Aligation Alternate 
will difcover unto you how mueh’ Rye, how much 
Barley, and how much Oats he ought to add unto. 
the 10 Bufhels of Wheat; in fuch fort that the 
mixtyr€ of them altogether may -bear a certain 
rate Qr price propounded, / | 
VI, “An Queftions of Aijgatios Alternate, you 
muft rank the terms’ in fuch fort, that ! 
the given rate ofthe mixture may repre- 7 right 


fent the Root, and the feveral rates of “#78. oF 


: .~ the Terms. 
the Simples may ftand as Branches if- ‘Btn 


fuing from that Root: So the Example of the laf 
Rule being propounded, 1 detaand how muth 
Rye, Barley and Oats, ought to be added to the. 


10 Bufhels of Wheat, that the mixture of all to; . — 


gether may bear the rate or price of 28d. or 25. 
4d. the Bufhel: And therefore drawing a line of 
connexion, I place 28d. the given rate of the mix- 
ture, upon the left hand thereof, by it felf, ree 
prefenting the Root, and likewife write 


the other rates propounded, wz, 48d. 43. 
36d. 24d. and 12d.° one above ano- 593° 

ther. upon the right hand of that line - ay ea 
of connexion, which rates are co wr EL 


ceived to iffue from 28d. as branches ‘_ 
from, the Roor, the fabrick hereof appears plainly: 
in the Margin. © iss 

YJ, Havingi ranked the terms in their due 
order, link the branches togetherby |. 
certain Arches, in fuch fort, that one 0” ,10 couple 
that is greater than the Roor or rate "77M 
of the mixture, may always be coupled withano- 
SR ae | vile ther. 


ther that is lefs than the fame: So in the premifed 
Example, 48 may be linked with 12, and 36 with 
24, or otherwife 48 may be coupled with 24, and 
36 with 12, ‘and then the Work will ftand — “a 


| g : ra] : ' 
3B S43 a 

} : i } 2 ' 3 

| ~ Thus, i oe Or thas, "3 > 

| ro77Ht : an 


' IX. Having alligated the branches, and found | 
# the differences berwixt them and the — 
How to orderthe Root, write the-differences of each — 
differences. branch juft again his refpective — 
mM yoke-fellow. So the branches of the — 
example aforegoing, being linked after the firft man- - 
ner, and the difference between 28 and 48 (by the — 
third or fourth Rule of the fourth Chapter of | 
this Book) being 20, I place 20 juft againft 12, — 
the refpective yoke-fellow of 48. Again, 16, be- — 
“ing the difference betwixt 28-and 12, I write it — 
 jult againft 48. In like manner 8 being the diffe- ; 
| rence between 28 and 36, I ~ 
16 place it right againft 24. 
Ae 4 And laftly, 4 the difference t 
8 betwixt 28 and: 24, I write. ~ 

| wes juft againft 36: In the end © 
oe the, whole Fabrick of the 
Work (as'the branches are thus linked) will ftand — 
as in the Example. i to 


: 
: 
: 
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> But the branches. being linked after the other 
Manner, the work will be thus difpofed : 


i a, x 


| ss hierd 
3 16. 

28< 24. 20 
12 8 


For in this cafe 48 hath 24 for his yoke-fellow,and © 
the refpective Comerado of 36 is 12 3 and here the in- 
terchangeable placing of the difference(as in the pre- 
mifed Examples) is thatwhich ismore particularly 
termed Alternation.  * aie | 

~ X. When one branch~is linked to divers other 
branches, and not to one alone, the differences’ 
Ought to be as often tranfcribed, as it is fo diverfly 
dinked. So in the premifed Example, you may (if 
you pleafe) conceive 12 to be coupled both with 
48 and 36; likewife 24 may be conceived to be 
dinked with the fame 48 and 363 wherefore the 
difference betwixt 28 and 12 being 16, I write ir 
both juft againft 48 and 36 ; In like manner the 
difference between 28 and 24 being 4, I write ic 
likewife over againft the fame numbers 48 and 36; 
Again, 20 being the difference betwixt 28 and 48, _ 


T place it juft againftt2q 
and 12; and 8 being the eo si fe 4 
difference between-28 and =~ 8, > ha 
36 I write it likewife over 4 Q 
againft the fame numbers § 74 FS) De 
‘te 20 Siw 


24 and 12; All this per- ) 
formed, the whole frame of the work will ftand as 
in the Margin, bat. | 
_ 2, Take this for another Example: It is requi- 

‘ ; ; | red.’ 
Ss ae 


Be! 


= 


A. 1 al te ce Fae Bie ta 5S ' tim 7 ° bs 
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i 


‘red to mix’ ro Bufhiels of Wheat at48d. the bufhel 
with Rye of 364. the buthel, with Barley of 24d. 


the buthel, and. with Oats of 12d. the bufhel, and 


the queition now is, How muth Rye, Barley, 
and Oats ought to be added to.the 10 bufhels of 
Wheat, that the entire mixtute may be afforded 
at 16d. the bufhel ? Here the branches of this Que- 
Ation(according to the eighth Rule of this Chapter) 


“ought to be linked thus, 


48 

16 736 d 
Ee | Rae 

4 


And as for the Alternation of the differences, it: 


is evident (by the prefent Rule) that the diffe- 


-Tence between 16 and 12 being 4 ought to be thrice 
“tranfcribed, vz. firft jut againft 48, then againft 


 againft 12. 


36, and laff of all againft 24. Again, 32 the dif- 
ference betwixt 16 and 48, as alfo 20 the diffe- 
rence between 16 and 36; and laftly, 8 the diffe 
rence betwixt 16 and 24, ought all to be placed jut” 


Fe igh OA eon ad aoe, 

16 oy) 4 
Lda JA48 J 14 , 
ee Ge m3 2020.7a, 


if 


3. I determining to mix ro bufhels of Wheat at 
48d. the bufhel, with Rye of 364. the buthel, 
with Barley of 24d. the bufhel, ‘and with Oe 

. a a . Or 


nd 
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| of 22d. the Buthel,  defire to krow how much of 
each I ought to take, that I might afford the whole 
| «mixture at 40d. the bufhel - Here the whole Work | 
“being ordered according to the Rules aforegoing, — 
| it. will ftand as followerh, aie? 


a Ra ik 7 | a 


big. had Os: f 48 ‘ 4. 16, 28. 
GA Sab , 
| Luiiee © 4-0 hoy 8 eye! 
| 3 | is ig 


|s 4. A Manintending to mix 10 Buthels of Wheat 
| at 48 d. the Bufhel, with Ryé of 36 d. the Buthel 
| with Barley of 24 d. the Bufhel, with Peafe of 162, 
| the Buhel, and with Oats of 12d. the Bufhel, de- 
| fires to know how much Rye, Barley, Peafe, and 
| Oats he ought to add to the 10 Buthels of Wheat, - 
that the whole maf of Corn fo mixed might be 
| afforded at 20d. the Buhhel. This OQueftiox being 
thus propounded, the terms thereof (by the Rules 
aforegoing) may be Alligated and the differences 


of the terms Alternated, as followeth, > 


5. Laftly, A Goldiinith hath fome Gold of 24. 
earetts, other of 21 Careéts, and other fome of 19 
Caretts fine, which he would fo mix with Alloy, ° 


mat 192 Ounces of the entire mixture might bear — * 


SP BU. 
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17 Caretls fine, now the Queftion is, how much of 
each forty.as alfo how much Alloy he muft take to 
ar _ accomplifh his defire? Before you 
digit nae can well underftand this Queffion, it 
wot tet met will be neceffary. to explain what a 

Carect fine, and what Alloy is: The 

Mint-Mafters and Goldfmiths to diftinguifh the 
different fixene/s of Gold, efteem an entire ounce 

Co coutain 24 Caretts, and one ounce of Gold 
that being tryed in the fire lofeth nothing of the 

~ weight, is faid to be 24 Careéts fine: Again, the 
* . Ounce that being tryed lofeth one-four and twen- 
_ Ueth part of the weight, is faid to be 23. Careéts 
fine: In like manner that which lofeth two four 
and twentieth parts of the ounce, is efteethed to 

be 22 Caretts fine, and fo confequently of the 
ret: And as for the Alloy, it is Silver, Copper, or 
fome other bafer Metal, with which the Goldfmiths ’ 
ufe to mix their Gold, to the intent they may mo- 

_ derate;, or abate the finenejs thereof. Here you 
may alfo obferve, that as the finenefs of Gold is mea= 
fared by Careéts, fo is the fizenefs of Silver eftimated 

+ by ounces: In fach fort, thata pound of Silver which 
being tryed a certain time in the fire, lofeth no- 

thing of the weight, is faid,to-be 12 ounces fines” 
But a pound, that being tryéd lofech fomewhac of 
the weight, is faid to be the remainder of the weight 
fine. Example, a pound of Silvez, that lofeth in the 

. fire one ounce 8 p. is eftimated to be 10 ounces 12 p. 
- fine, and that which lofeth 2 onates, 8 Pp. 10 grains, 

_ is faid to be 9 ounees, 11 p» 14. grains fine, &c. Now 

to rank the terms of the laft mentioaed Queftion, 

- ‘as alfo the differences of the terms in their due or-" 
_ der, becaufe the three given branches vim 244 
Sb Fe ig Hew OG acelt sg 
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Careits, 21 Caretts, and 19 Careéks ) are all greater 
‘than 17 Careéts the root or rate of the mixture. me | 
add o as another branch, which I conceive to be 
lefS than the root, and then proceed as in the for. 
mer operations; the whole frame.of the Workis _ 
€xprefled here, as followeth, aS | 


deanna C24 TY, 

‘gat 21 Le Sy 

re 17 17 

ei 19 | wee 
JL 7+ 4. 2 


XI. When in one and the fame line there are 
found more differences than one, add Mog oh 
them together, and write the {um jult - How t0 add the 
againft the fame differences before differences 
a ftraight line drawn towards the 
right hand of the Work. | | 

__So the firft Example of the laft Rule being pro- . 
pounded, the fum of 16 and 4 (the differences 
placed juft againit the firtt branch) being 20, I 
write it over againft the fame differences, before 
the new line drawn.upon the right hand of the 
Work, and fo confequently the reft in their due 
ae) as appears by the Example hereunto an- 
nexed. ad : 


We | 48, 16... de 130; | 
Be’ TN36 | Cy” A eo eae 
1 PRISE S: , fist 
ig! Gl aga l | 26.8.5 728, 
| I 


20. 8, | 23. 
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in like manner the lait Example of. the laft Rule” 


being offered, the whole Fabrick of the werk ie 
ftand as followeth: 


™~ 


| AA | 

24° 17 i 17 no = 
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XII, Alligatien slteinaad i x a dither Partial 
or Total. 
XII. Alternation Partial i is, hen having the’ 
feveral rates of divers Simples, and the - 
arent quantity of one of them given, wedifco- 
arti ale 
ver the feveral quantities of the reft, in. 4 
fuch fort that a ‘mixture of thofe Simples being | 
“made according to the quantity given, and thequan-_ 
tities fo found, that mixture may beara certain rate 
propounded: ‘Of ‘this kind is the Example of the. 
fixth Rule, as alfo all the Examples of the tenth 
Rule except the laft. ¢ 


XIV. In Queftions OF Alternati-. 
The Proportions 


wfedin this Rules OP Partial, the proportion is as fol- 


loweth. . 

As the difference annexed to the firtt branch i is. 
to the feveral differences of the reft : 

So is ‘the quantity propounded . to the feveral 
quantities required. — | 

So the Example of the fixth’and feventh Rules 
of this Chapter being again’ repeated, and the 
_.terms thereof, as alfo the differences .of the terms 

being ordered after the firft manner (fhewed you 
in the ninth ree aforegoing) it is evident a 
or 


i 

a 

¥y 
i 
a 


ree vn aig inet” Kae 
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for every 16 Bufhels’ 


of Wheat that I take. 7, frft - 16 
in the mixture, I cae.° 58 4 
ought to take 4 Bu- | 7 te 
fhels of Rye, 8 Bu- | | 20 


a Beye “Vy 
fhelsof Barley, and 20Buhhels of Oats;-and there- 
fore I Jay, hide es 


I. As 16 the difference annexed to the firft branch 
_ (being the rate of the Wheat.) is to 4, the difs 
ference annexed to the neXt, being the rate of 
the Rye; fo is 1o'the givéli quantity of the 
Wheat to another number, which being found 
by the Rule of Three direét, to be two bufhels 
» and an half (or two pecks) is the quantity of 
Rye neceflaryin the mixture, * 
Hi As 16 to 8, fo is 10 to another number; 

- which being likewife found by the Rule of Three - 
“to be five bufhels, is the quantity of Barley ne- 
~~ ceflary in the mixture. asses hu: 

II. As 16 to 20, fo is 10 to another number, 
__ which being in like fort found by the Rule of 
‘Three to be 12 bufhels, and half of a bithel, 
«is the quantity of Oats requifite in ‘the mjx- - 
Ten TUTE. aera . mah 


_~ So that at laft I conclude, a heap of Corn being — 
compofed of 10 bufhels of Wheat, 2 bufhels anda 
halfofRye, 5 bufhéls ofBarley,and 12 bushels and an 
hhalfof Oats (when thofe feveral Graiiis bear the pri- 
ces, atorefaid) may be‘afforded at 25. 44. thebufhel. _ 
_ The fame Example being ordered after, 

the fecond manner (expreffed likewife in. 2Cife ‘ 
‘the gth Ruleof this prefent Chapter) //ay, — ae 

. I 2 | 1 Ag, 


. ie Uke rn 
‘320 The Rule of ‘Book J, 
1. As 4 the difference annexed to the rate of the 
Wheat, is to 16 the difference annexed to the 
rate of- the Rye; fois 10 the given quantity. 
of! the | Wheat, to 40 bufhels the reanirea 
quantity.of the Rye. | 

"IL. As 4 to 20, fo is 10 to gc bufhels the requi- 
fite quantity of the Barley. : 

Ill. As 4to8, fois to to 20 bufhels the quanti- 
‘Y of the Oats neceffary in the mixture. 


43" 4 
9 336 J 
a BAe tf 20h! 
A112 i} 3 


So that I conclude again, a mafs of Corn eine 
compounded of 10 bufhels of Wheat, 40 bufhels of 
Rye, 50 bufhels of Barley, and 20 bufhels of Oats, 
(when thofe Grains bear the prices propounded in 
this Example) may be. afforded at 25. 4d, the 
bufhel as before. 

3. That Example being difpofed after the 
3 Cafe. third manner (exprefled in the tenth and 
eleventh Rules of this Chapter) J fay, 

I. As 20 the fum of the differences annexed to the: 

rate of the Wheat, is to 20 the fam of the diffe- 

rences annexed to the rate of the Rye; fois 10° 
the given quantity of the Wheat, to 10 Ru Sias 
the required quantity of the Rye. ; 

I]. As 20 to 28, fo is 10 to, 14 buthels the reqitin 

. fite quantity of the Barley. 

Ill. As 20 to 28, fo is 10 to14 buthels, thet quans 

tity of Qats demanded i in the mixture. - 


Mew me ng 
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_ Whereupon this third time likewife I conclude, — 
that (thofe Grains {till retaining the given rates) 
10 buthels of Wheat, 10 bufhels of Rye, 14 bufhels 
of Barley, and 14 bufhels of Oats being ail mixed 
together will conftitute a mafs of Corn, that may- 
be afforded at 28 d. or 25. 4d. the bufhel. 
By thisExample thus diverified it plainly appears, 
that tte quantities required may be altered as often 
as the Queftion given will admit divers <Aliga- 
tions, and yet the mixture produced will fill hold 
the rate propounded ; but when the Question pro- 
pounded willadmit but one only way of Aligation, 
the quantities required to make the mixture, cannot 
be varied ; fo the fecond Example of the tenth Rule 
‘of this Chapter, being again produced, and or- 
‘dered according to tie dire&tion of the eleventh 
“Rule aforegoing, I fay, 
~~ J. As ato 4, fo 10to10 buhhels of Rye, 
Ti. As 4 to 4, fo 10 to ro bufhels of Barley. 
IIL. As 4.to 60, fo 10 to 150 bufhels of Gats, 


Cif 40: Me 
16 2° Bid es 
24 4 4 
| 324205.8. | 60. 
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* 
OF 


_,€ls of Wheat, 40/bufhels of Rye, 5° buthels of 


Made according to the quantities f found, that mix. 
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_ which is alfo the value of the whole mixture at 25. 


- fifth Rule of this prefent Chapter. . 


_ aforegoiog; as alfo this: A Goldfmith having di- 

_. Vers forts.of Gold, viz. fome 
| of 32 Careéts, fome of 18.Careés, and other fome 
Of ¥6 Careds fine, 1s defirons to melt of all thefe 
- forts fo much together, as may make a maf: con- 
_ taining 6o ounces of 21 Care@s fine > Now this 
~ Role of Alsernation total fheweth you how much you 
_ 8f@ to.take of each fort, tothe end the whole mafe 


So that for this queftion ! conclude, toro buthels: 
of Wheat you onght'to add 10 buthels of Rye, 


Aid bifhels of Barley, and 150 6f Oats, to the end 


that.a mixture of Corn mightbe*made, which may 


be fold at 16 4..the buthel : And here the quantities 


found (viz, 10, 10, and 150) cannot be altered, bee 
caufe the terms of this Queftion will not admit any 
other variety of Aligation. Sa eS 
XV, In Alternation Partial, the proof is likewife. 
~~ by comparing the total valte of the fe= 
The Proof, veral fimples, with the value of the 
ms whole mixture: So in the fecond exam= 
ple of the laft Rule, the total value of the 10 bufh- 


Barley, and 20 bufhels of Oats, amounts to 14 /, | 


44. the bufhel, as appears by the example of the. 
= Lf iz 

AVT, Alternation total is, when having the ton 
tal quantity: of all the fimples, toges! 
Alternatien ther with their feveral fates, we pro- 
total, _ duce their. feveral quantities, in’ fuch 
fort, that a mixtore of them being 
tire may. bear a certain rate propounded: Of. 
this fort is- the Jaft example of the tenth Rule 


of 24 Careéts, other™ 


may contain juft 60 ounces of 21 Carects, the 
fine propounded. | | 


gels Nas 
- XVII. In Queftions of Alterna- . sien 
tion total the proportion is, as ane Teper tiait 
followeth. ais ae 
As the fum of all the differences is to the total 
__ quantity of all the fimples: So is thc correfpon- | 
dent difference of each.rate to the refpective 
_’ quantity of the fame rate. - eee 
_, So the laft example of the laft Rule being pro- 
“pounded, J fay, | | 
’ E. As 12 the fum of the differences is. to 6O 
ounces the roral quantity of all the fimples: fo — 
is x the correfpondent difference of 24 Carecis 
the firft rate, to 25 ounces, viz. the required 
quantity of the Gold of the fame rate, which | 
he a be taken to. make the mixture propona- 
ee ced. boat : 
IL. As 12 to 60, fo is 3 «tie correfpondent diffe- 
rence of 22 Carects the fecond rate, to 15 oun- 
ces,viz. the quantity of the-Gold of 22 Carects, . 
> that ought to be ufed inthe mixture. 
7 Jil. As 12 to 60; fois1 to 5 ounces of the Gold 
~ of 18 Caretts fine. — 
IV. Asi2to 60, fois 3 to 15 ounces of ye | 
9 
2 


i 


eY 


i Gold of 16 Careéts fize, which are requifite X 


___ be taken for the mixture propounded. 
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_ Whereupon J conclude, that 2§ ounces of 24. Cae 


rects fine, 15 ounces of 22 Careds, 5 ounces of 13 


| Caredts, and 15/Ounces of 16 Careats fize, being all 
‘Melted together will produce a mafs of Gold con- 


taining 60: 


~ 


unces of 21 Caredts fize, which is the re= 
of Queftion propouaded. ea 
- Again, The laft Example of the tenth Rule being 


*, 
+t 


| here,repeated, and ordered according to the dire- 


On of the eleventh Rule, J [2y. 


ot A& 64. to 192, fo 17 to §! ounces of 24 Ca ; 


ee rects fine. ap 4 
J AL As 64 to 192, fo is 17 to 51 ounces of 27 
eo, .  Careds Fine. : es ri. f 


‘Of Gold, 24 Caredts fixe, 51 ounces of 24 Care¢ts: 
fe, 51 Ounces of 19 Cares fine, and 39 ounces 
—@f Alay being ail mixed together, will produce a). 
mafs containing 192 ounces of Gold >. 7 Case 


. premifed. 


HII. As 64 to 192, fo is 17 to 51 Ounces of 19° 
‘Caretts fine. Po 


AV. As64to192, fist 3 to 39 ounces of Alloy. 


he he Pena [17 ; 


_ Jl a he ae tw, 
ITN 15 17 Oh Gs, : 
fe) 7: 4020.4, 13° : 
fie 


And therefore for conclufwn I fay, that 51 Ounces — 


rects fine, which isthe fatisfattion of the que tion 


_ perations of the firft of thefe Examples may be Va= 


ried according to the diverfity of the Alligations 


hs a aT I ike Q 
‘which it will admit, © whereas the laft Example is 
‘pot fubje&t to any variety, the Alkgations thereof 
“remaining always the fame. = ae 

* VII, Here the operation is perfe&, when the, 

fam. of the quantities found agrees with 5. 1 oe 

the total quantity propounded ; So in the. he. Proof. 
-firft Example of the laft Rule, 25, 15, 5, aud — 
1g (the quantities found) being all added toges 
ther amount to 60, which is the total quantity pro- 
pounded. ree | gle 


oy 


CHAP. XY. 
_. The Rale of Falfe. 


: ah HE Rule of Falfe is always performed by. 
: - falfe and fuppofitial Numbers taken at plea- 


; 


_ ‘propounded; for things are faid to be found out by, 
‘the Rule of Falfe, when by falfe.terms fuppofed, we — 
_— difcover the true terms required. \ A aN 
“II, The Rule of Falfe, is either of fingle ordou- 
- ble Pofition. Pi, sine ae 
. Ti. The Rule of fingle Pofition is The Rule of fin~ 
- whenat once, viz. by one falfe Pofition gle Poftion. — 
we have means to difcover the true refolution of 
the Queftion propounded. 
For Example: 4, B, and C, determining to buy 
together acertain quantity of Timber, that fhould 
 coft them 36/7. agree among themfelves that B 
- fhall pay of that fum a ehird part more than 4, and 
that C fhall pay a fourth more than B. Now the 
 Queftion is, What particular fum each of thefe 
ee ra oe peo 


iat os ap 


(So Te a oe 


~ fare after the Propofition is made, and thequeftion _ 


e i 


parties ought to pay of the 361. To refolve this 


. Queftion; firlt, put the cafe that A ought to pay 
61. of the 36/. and then B mutt pay $1. ‘becavfe 


he pays one third part more than 4. Andlaftly, 


ie ought to pay 107. becaufe he is to lay out one 


fourth part more than 2B. This.done although by 
addition of thefe three fums, vz. 6, 8, and.10, J 
find that I have made a wrong Pofition (their to- 
tal amounting only to 24/. which ought to have 


' been 36/.) neverthelefs by thofe /uppofitronal Num- 


SA 


bers, 1 have means to difcover the true fums which 


the feveral parties ought-to pay : For I fay by the 


Rule of Three Dirett. : 

I. As 24. to 36, fois 6to of. the part that 4 

fi manlt pays. ee 
I. -As 24.t036, fois 8to 12/. the part that B 

ought to pay. © 5 

361, that C mult pay, pes 
JV. Here for trial of this Rule the total of 
the fisms found. ought to accord with 
_ the fum given:So in the Example of the 
Taft Rule, 9, 12, and 15 being,all added together 

‘amount to 36, the fum propounded, > ag: 
V. The ig of double Pofition is, we 5 ab 
whe pate .f4,,. falle Pofttions are fuppofed tor the. 
Perel Oe refolution of the hueition propound- 
‘ ed. As in this, A Workman hav- 
ing threfht out 40 quarters of Grain (part there- 
of being Wheat, and the reft Barley) received 


ee anil As 24 to 36,foistotorg/. the part of ‘the 


.? for his labour 28 s. being paid after the rate of 124. 


for every quarter of Wheat, and 6d. for each. 
quarter of Barley: Now here the queftioa 1s. 


. how many of thofe 40 quarters were Wheat, and 


~ how 


7 


7 
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“Many quarters of Wheat, and how many of Barley 


‘the Workman threfht, as fhall be further explained 

by the Rules following. ih as 
 Viinthe Ruleéot double Pofition 

having drawn two lihes acrofS, and . © Zhe Operation, 
placed the terms ofthe falfe Pofition = ie 

(viz. thofe that-iave the fame Denomination) at 
_ the uppermoftend of that Crofs, as alfo each errour 
“under his refpeCtive Poftrion'at the lower end of the 
“fame Crofs, multiply each errour by the contrary, _ 


i ay Ne 
ify 


Bs on ee ere 
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Pofition; thatis, the fecond errour by the firft Pof~ 
_ tion, and the firft error by the fecond Pofition ; this. 

_. done,when both the errvours are of one and the fame. 

_ kind (vz. both excefles or both defe&s) fubtract 

- the lefs produc out of the greater, andthen there- 
‘mainder is your Dividend; but if the errours be of | 

different kinds, (viz. one of them an excefs, and — 

the other a defect) add thofe Produéts together, © 

and then the fam will be your Dividend, whichif 

you divide by the difference of the errours, (when © 
_ they are of one and the fame kind) or by their fum 
(when they.are of different kinds) the Quotient will — 
give you a number you look for,-having the fame 
Denomination with the falfe Pofitions placed at the _ 
upper end of the Crofs. ol ing 
» Example 1. The Queftion ¥ the laft Rule being — 
-again propounded, I place thefe terms, wiz. 26 

(having the Denomination of the Quarters of | 
_ Wheat in the firft Pofitior) and 30 (having the 

- fame Denomination in the fecond Pofition at the ~ 

upper end of the Crofs:) Asalfo 5 and 7 the two 
_, errours refpectively under them at the lower end of 

the fame Crofs, as you may fee it exemplified by the _ 
_ Pattern following. ee si 

apie hig ihe 182 T§0. 
«  €haratter, ——- a 

_ fignifies that the oe 
beffer of thetmo 
Numbers , be- 

- gwixt which it 

as found, ought - 
to be fubtratted 

from ihe grea 

ete 


4 
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This done). having multiplied 26 by 7, the Pro- 
duét is 182, and likéwife 30 by5, the Produét is ry0, 
wnich being dedudted out of 182 (becaufe the er- 
yours here are both of the fame kind, that is, are 
each of them an excefS above.28s. the fum that — 
the Workman received) the remainder is 32, which | 
being divided by 2 (the difference betwixt § and 7 
the two errours) leaves in the Quotient 16, for 
the quarters of Wheat that the Workman threfht, 
whofe complement to 40 viz. 24, are the quarters 
of Barley, that he likewife.threfht; fo at lait I 
‘conclude, the Workman received 28+. for his 
wages in threfhing out 40 quarters of Grain (be- 
ing part Wheat, part Barley) at 12 d.the quarter. 
of Wheat, and 6 d. the quarter of Barley, threfhed 
in all 16 quarters of Wheat, and 24 quarters of 
Barley. | | pee 
Example 2. The fame queftion being again pro- | 
pounded, I fuppofe for my first Pofition that there 
are 8 quarters of Wheat, and 32 quarters of Bar- 
ley, and then the firft errour will be 4s. for 8s. 
being accounted for the 8 quarters of Wheat, and 
16 s. for the 32 quarters of Barley, make inall 245. 
which wants 4s. of 28s. the fum received:. A- 
‘gain, fuppofing that there are 12 quarters of Wheat, — 
and 28 quarters of Barley, the fecond errour will 
be2s. for 125. being allowed for the 1.2 quarters 


‘of Wheat, and rq s.for the a8quarters of Barley, ~ [ 


the fum is 26s. which comes 2s. fhort of 28s. the | 
right fum: now then 8 being multiplied by 2, . 

the Product is 163; likewife i2 by 4. produceth 48, 
out.of which if you deduct 16 (becaufe the er- _ 
‘rours in this cafe happen to be both defects under 
28s. the fym received) the remainder is 32, which — 


Ot) 3 


v4) OE ; oul . 7 4 ° 
ae | abel, ray 


being 


eee Pe | | 
being divided by 2 (the difference of the errou rs) 


. . 


a 


x . 
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The Rule of ———-- Book’ . 
gives you in the quotient 16, viz. the quarters of 
Wheat, as before. ma Nhe 


pee Fe 
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Example 3. The fame demand being the third. 
time produced, I take for my fir/t Pofition 10 quar- 


_» ters of Wheat, and 30 quarters of Barley, and then , 
- proceeding as before, the firft errour will prove 3 ae 
_ which opon that Poftion 1 want of 285. the right 


fum: Again, here for the fecond Pofition | take 26 


quarters of Wheat, and 14 quarters of Barley, and _ 


then the fecond errour willbe 5 s. which upon that 
Pofition 1 have exceeded 28 s. the true fum: Now. 


_ then multiplying ro by g, the Produét is 50, and 26 


by 3, the Produétis 78: And here (becaufe theer-_ 
rours are of different kinds, one of them being — 
a defeét, and the other an exces of 28 5. the true ~ 
fum) you are to add 50 and 78 the two Produas — 
together, whofe fum is 128, which being divided — 
by 8, the fum of 3 and ¢ the two errours, gives 
you in the quotient 16 for the quarters of Wheat, _ 
as before in the former refolutions, So that what : 
Pofitions foever you take in this Queftion, you fhall } 
always find, that the Workman threfhed 16 quar- : 
: | ! :  elersi 
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tersof Wheat, and 24 quarters of Barley, which is 
the Refolution of the Queftion propounded. 
OF otg@” Osta Vligd EE ga : 
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€harater + in- 
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Numbers, bee 
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VII. Here the trial is the fame with that which 
is ufed in finding out the errours: So in the Ex- 


ample premifed 16 and 24 being the numbers 
found, and 16 s. being allowed for the 16 quarters 


~ 


twixt which it 


t0 be added topes 


of Wheat, likewife 12 s. for the 24. quarters of hee 
Barley, their fum is 28s. which wasthe{um receive 


ed by the Workman, | 
~ Example 4. A certain Man being demanded what 
was the Age of each of his 4 Sons? Anfwered, that 
his eldeft Son was 4 Years elder than the fecond; 
his fecond was 4 Years elder than the third ; 


his third Son was 4 Years elder than the fourth or 
youngeft; and his fourth or youngeft was half 
the Age of the eldeft , the Queftion is, what was 
the Age.of each Son? Here I guefs the Age of the 
eldeft Son to be 16, then it may be infer’d from 
the Queftion, that the Age of the fecond Soa was 
12, the Age of the third 8,and the Age ot the fourth 
or youngeft 4, this 4 fhould ‘be half 16 (for the 
Queftion faith, that the Age of the youngeft was 
half the Age of the eldeft) but it wants 4 of what ff 
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ought to bes wherefore I make a fecond Pofition, 
and take 20 for the Age of the eldeft, then the Age 
of the fecond muft neceflarily be 16, the Age of 
_ the third 12, and the Age of the.fourth 8, which 


'. fhould behalf 20, butit wants 2: now (according 


to the Rule) multiplying 16 (the firft Pofition) by 
 2-(the fecond errour_) the Productis.32: alfo mul- 
ihe eee --——§80.  tiplying 20 (the 
16 48 20. .fecond Pofition) 
=a “ by 4sCthe firft 
*  errour) “the Pro- 
duct is 80, and 
becaufe the er- 
rours are both of 
_. one kind, to wit, 
» both defeQiive; I 
‘ fubtract the lef- 
if 2. ~ fer Produ& from 
2) 148 (24 the greater, | fa! 
‘ee | . the remainder is. 
48 for a Dividend, alfo fubtra@ting the leffer 
errour from the greater, the remainder is 2 for’ 
a Divifor:. Laftly, dividing 48 by 2, the quo- 
‘tient is 24, and fuch was the Age of the eldeft Son, 
_ therefore the Age of the fecond was 20; the Age 
of the third 16 ; and the Ageof the fourth 12; which 
is half the Age of the eldeft, as was declared by 
the queftion. ean Becue: vat 
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Ba... CHAP, X¥1. 

“ts : Notation of Vulgar Brattions, 

L 1H us far of aahienick' in whole numbers, only 
the Dodtrine of Fractions enfueth,which de-~ 

gesigs upon this fuppofition, that Unity, or at leaft 


one whole thing, whatfoever it be, may in mind » 
be conceived divifible into any number of equal — 


parts: fome will not allow 1 or unity to be a 


te when itis confidered in the abfita@, and 
as. from matter, but forafmuch as that Prince 
Arithmeticians, Diopbantus of Alexandria, in 

divers ofthis fubtil Problems doth mention unity as 
4 number, aiid propounds it to be divided into 
numbers, | fhall take the like liberty to eftcem 1 or 
anity asa number, | and likewife {uppofe it divifible _ 
into 2 any number of equal parts. . — % 
“HW. A broken number, otherwife it 

valléd a Fraétion, is only part ofanin- a Fratiion, 
eger or whole thing,-as if you would 
exprefs in figures the length of a piece of cloth, 
chat contains rhyee fourths, or (which is all one) 
bree quarters of ayard, you are to write it thus, ;, 
hatis, an entire yard being fuppofed to be divided 
fito four equal parts, the wae of the piece pros | 
K pounded 
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pounded is three of thofe four parts: In like man. 
ner (a Foot being divided into 12 Inches) you 


muff write fix Inches thus 6, that is, fix twelve part: 
* e ° e ¥ : 
of afoot; or if the foot be divided into one hun: 


me) 
Ay 


"dred equal parts, to exprefs five and twenty o: 


thofe parts, fet them down thus ;?:. that is five 
_ and twenty hundredth parts of a foot. fanbase 
ZIT, A Fraction conhifts of two parts, the Nume. 
rator and the Denominator, which are placed one 
above the other, and feparated by alittle line. 
IV, Vhe Numerator is the number placed above 

| the line, and the Denomizator is 

3 Numerator. the number placed underneath : 


“4 Denominator. fo in the aforementioned Fra- 


Rinhae 


| A finale Eratlion which confifts of oneNumerator,and_ 


a fon 3, the number 3 placed a- 
bove the line is the Numerator, and the number 4 
placed underneath is the Denominator. Alfo in this 


_. Fraétion 5 4,the Numerator is6, and the Denomina- 


tor 18 12 The Denominator is fo called, becaufe it 
denominates or declares into how many equal parts 


Boos Sthe Integer or whole thing is fuppofed to be divi- 


vided,and the Numerator is fo called, becanfe it num- 
breth or exprefleth how many of thofe equal parts 
of the Integer are fignified by the FraGtion. — : 
V. A Fraction is either proper or improper. — 

; VI. A proper Fraétion is. that that whofe 

A proper Numerator is lefS than the Denomina- 
Frattion. tor, fuch are the Fractions before-mention- 
ed 3, 5$, 725, and the like. he j 

VII. A proper FraGtion is either fingle or com- 
Und, | BN Ria 
Sis VIII. A fingle FraGion is that. 
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one Denominator ; fuch are 7, ,$, -24, and the like. 

' IX, A fingle Fraction doth often arife ia Divi- 


it 


fion of. whole Numbers, for when Divifion is fi- . 


nifht, ifany number remain, it is to be efteemed 
as the Numerator of a Fraction, which hath the 
Divifor for a Denominator, and is to be annexed 
to the Integer or Integers,in the quotient as 
part of the quotient; which Fra@ion doth always 


exprefS certain parts (or at leaft a part) of an in-- 


teger or entire unit, which hath the fame Deno- 
mination with one of the Integersin the quotient ; 
fo if 17 pounds be given to-be divided’ equally a- 
mongit 5 perfons, there will arife 3 entire pounds 
in the’quotient, and there will be a : 

remainder or furplufage of 2 pounds, 5) 17 (33 

which 2 is to be placed,as the Numerator of a Fra- 
‘tion, over the Divifor 5 as a Denominator, {o,will 
the Fragtion be 2, and the compleat quotient will 


€ 3% ,thatis, 3 pounds, and 2 fifth parts of a pound - 


‘or each perfons fhare. oe 
_A fingle Fraction doth likewife arifé, when a 
effer whole numberis given to be divided by a grea- 
er, for in fuch cafe the Dividend is to be made the 


Numerator of a Fraction, andthe Djvifer the Deno- ° 


minator,whichFraction is the true quotient,and doth 
ways exprefs acertain part(or at leaft parts)of an 
nteger, which hath the fame name withthe Divi- 
lend: fo if 3 pounds fterling be given to be divided ee 
ually among 4Perfons,the fhare of each, that is, the 
saaivira will be 2,to wit, 3 fourth parts.of a pound. 
nf 
he quotient is §, fo that the Numerator of a Fracti- 


nis always a Dividend, the Denominator is a Divi- 


ay and the. Fraétion it felf is the guctienc. 
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ike manner, if 5 be given to be divided by 8, © 
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. A Compound Fraétien (otherwife | 
da Fraction of a Fraction) is that) 
one which hath more Numerators and Dee! 
 “nominators than one, and may be difcovered by the’ 
word (of) which is interpos’d between the parts’ 

of fuch compound Fraction: fo 2 of 4 isa Fra@tion 

of aFra@tion, or compound Frattion, and expreffeth’ 
two thirds of three fourths of an Integer, viz. a 

_ pound fterling being fuppofed the Znreger, and firlt 

_ divided into four parts,three of thofe four parts are’ 
equalto 15 s.- Again, if the faid ty 5. be divided 
into three parts, two of thofe three: parts are equal, 
to tos. therefore the compound Fraition 2 of 4 of a| 
pound fterling doth expreis tos. Jn like manner 
the compound Fraétion 2 of 4 of £:of a pound fters| 
ling, that is, one fourth of three fourths of four, 
fifths of a pound fterling doth exprefs 3s. as will 


x 
A Compound 
| Fration. calle 


be farther manifefted by the fixteenth and ninth| 
Rules of the feveateenthChapter. » | a 
XI. Animproper Fraction is that, whofe Nume= 
rator is either greater, or atleaft equal 
unto the Denominator: fo this Fras 
f Ction ’$, that is 16 fourths, is called an 
| Emproper Frattion, and fo is, this +; for indeed @ 
_ Fra@ion of this kind may well be furnamed Jmpros 
per, becaufe it will not admit the definition of a 
true Fraction, fince itis always greater than an ens 
tire unity, or at leaft eqaul unto it; fo fixteen 
Barthings, or '$-of a penny are equal to 4 entire 
pence; and 4 Farthings, or 4 of a penny are equal 
to 1 penny; therefore when the Numerator is 
greater than the Denominator, fuch improper Fras 

- Qion fignifieth more,than.1 or an Integer, but 
_. ~ when the Numerator is equal to the Denominator 


Le 
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(be it what number foever) fuch semproper Fraction is 
alwaysequal to unity, ora Integer. a4 
YII. A mixt number-coniifts of entire. . 

unities (or Integers) or at leaft Of UNITY pamber 
(or 1 Integer) and a FraGtion annexed: ee 
So §i3, 1% and fuch like; are called’ mixs, 
numbers; So that if a piece of Timber. be five 
feet and eleven inches in length, you are to write 
that length thus, 5+%3 In like manner, one Mile © 
and three quarters or fourths of a mile are to be 
written thus, 12. , 


\ 


-CH AP. XVI 
Reduction of Vulgar Frattions. is 


fd tee fame parts of Numeration, as have been 
wt wrought in whole Numbers in the preceeding 
Chapter,- are likewife to be performed in fractions, 
but firft of all Reduction of Fraétions in divers kinds 
muft be known, which being the principal skill in 
the do@rine of Fractions, muft be diligently ob= 
ferved by the Learner. ! ) : 

UA number is faid to be a common Meafure 


or Divifor unto twoor more numbers given,when - — 


it will meafure or divide every one of the numbers. 
given, and leave no remainder; fo 4. is a common 
meafure unto the numbers 12 and 20; forifiabe 
divided by. 4, the Quotient will be exactly 3, — 
without any remainder or furplufage; alfo if 2obe 
divided by the fame Divifor 4, the quotient will be 
ee Nets oe We - precifely, 


G : | 
at 
4 3 


fo, 25 and 40.0 in 9 Eahind 
paretndy,; HI. Two numbers being given 
Jo find the grea their greateft common Diviior; that 

_ tefl common is, the greateft number which wilh 
méafure unto a- y - is | * 
ny td Numbers, ™meafare or divide each of the nume 
eters bers given without leaving any ree 
_Mainder,. may be found ont in this manner " 
wiz. Divide the greater number by the lefs, the 7 
divide the Divifor by the remainder (ifthere be any) 
and fo continue dividing the laft Divifors by the 
remainders,until there be no remainder (negle@ting 
the quotients;) fo is the laft Divifor the greatefé 
common Divifor unto the numbers given. A 
Thus, If the greacelt common Divifor unto the 
numbers ot and i17-be fought, divide the greater 
number 117, by og,’ the ree 


9ijti7 C(t mainder is 26, by which divie 
shin Pa Ns ding 91, the remainder is 135 
= oes by which dividing 26 the rea 

"269103 “mainder is 0; fois 13 the 


greatelt common Divifor unto; 
the numbers 117 and 91, asis” 
13} 26(2 manifeft in dividing each of 
26 them by 13 3 for 13 is found 
——~ in ot precifely 7 times, and in” 

O 117 precifely 9 times. In like 
rs manner, 29 will be found a_ 
_ common Divifor unto 116 and 145 ; and 51 acom-— 


43 


mon Divifor unto 561 and 612. | 


ee ‘% xine os touting thee fingle Fraction may bere= 


> jato the lea/t rerms,viz. duced into the leaft terms by di- 


1, By a genera} Rule, viding the Numerator & Denos 
ie i : — Minator” 


# . 


n the leaft terms. 


_Soif thefraction ;23.be given to be reduced in- 
o the leaft terms, {earch out the greateft common: 
Divifor unto 91 and 117 by the laft Rule, which 


vill be found 13, and then dividing 91 by 13, the 
juotient will be 7 for a new Numerator; alfo divi- 
ling 117 by 13, the quotient will be 9 for anew 
Yenominator: fo the fraction +#+ is reduced into the 
eaft terms,viz.into the fraction 3. In like manner {4 
vill be reduced into+; And £4% unto 7}: But here 
‘ou are to obferve,that if the greateft common Divi- 
ry unto the Numerator and Denominator be 1, 
ach Fraction isin its /eaft terms already: fo the fra- 
tion ,-2? cannot be reduced into lower terms, be- 
aufe the greateft common Divifor will be found 1, 
by the third Rule of this Chapter;) the like may 


appen of infinite others: And althoughthe lait be: 
general Rule for the Redudtion of Fractions into - 


heir leaft terms, yet there are other practical Rules 5 
vhich infome cafes will be more ready (efpecially 
nto beginners) wiz. | } 
WV. When the Numerator and De-- 
iominator are even numbers, they 
nay be meafured or divided by 2. Ress 
rherefore in fuch cafe you may (as is taught in 
he Rules of the 6th Chapter) take the-half of the 
Jumerator for anew Numerator, alfo the half of 
he Denominator for a new Denominator. So 


2° be given, draw at lengththe , 61 8} al2ix 


ine which feparates the Numera- —~————- 
or from ¢he Denominator, and 64132|161314 
4 K 4 > ogee 


a *. 


: 
Bi tks” . gp ee ea we 
4 ‘ y U ‘ y} 

‘ +e a yi diate, See MA 


Chap. XVII. Vulgar Frattion. 39 
ninator by their greateft common meafure(ordivi- © 
Or;) for the quotients will be the Numerator and — 
Denominator of a fraction equal to the former, and - 


2. By particulay 


Lay 


a ae ; TT i $7" wat 
* ‘ ‘ } 
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crofsd the fame with adownright ftroke near. th 
. Fraction, as you may fee in the Margin, then take 

the half of 16, which is 8, for a new Numerator, 
and the half of 64, which is 32, for a new Deno-_ 
minator; Again,the half of 8 is 4, for a new Nume- | 


rator, alfo the half of 32 is 16, for anew: Denomi | 
-nator,and proceeding in the like manners there will | 
be found | equivalent unto 2%, iP Bie eb pa i: || 
VI. When the Numerator and Denominator do 
‘eqch of them ead with 5, or one of them ending)| 
228145) 9 with s, and the other with a Cypher, | 
—————— they may be both meafured: or divided) | 
475\95}19 by 5. So 244 will be reduced into 2) | 
Orc! 2) and ;4¢ into -3,.as by the operation in) 
425/85117 the Adargin is manifef.. sy 


| 
: 
: 
: 


' 
' 


- VI, Whenfoever you can efpy any other num-_ 
ber, which. will exa@ly divide the Numerator, | 
and Denominator (although it be not the greateft) 
f, Bi ag common. Divifor ) you may divide; 
i the Numerator aiid Denominator. by 
841211 3 fuch number as before: So 33 may bey 
| firft reduced into ,2-by 4, and ;2 may, | 
be reduced into + by.7y as by the aperation is ma- | 
~ hifeft, . bait miss Nr ll 

pcb Mae Ae) Me TY ~ B) 

FIT]. When the Numerator and Denominator. | 
aldo do each of them end: with a Cypher o 
|= Cyphers, cut off equal Cyphers in both, 


va, ak and the fraction will be reduced into leffer | 
|S terms: So 422 is reduced into4, and 522% _ 

P2090 WN SG ef Ole hill 
it) Las i - ; | IX | 


” 
a 
ag!” 
_ ae 
poy 
_- 


Pn 
‘ 


‘ 


be found equivalent 
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~_IX., The value of a tingle fraction 7a find the value 
‘in the known, parts of the Integer, 9 Jingle Frail 


may be found out inthis manner,wz. 
‘multiply the Numerator of the fra- 
étion propounded by the number of 


on in the known 
parts of the Inie- 
kere 


known parts of the next inferiour denomination — 
which are equal to the Integer, and divide that:pro- 
dud by the Denominator, fo isthe quotient the va- 
“Yue of the fraction in that inferiour denomination, 
and if there happen to be any fraction in the quo- 
tient,you may find the value thereof in the next in- 
“feriour denomination,by the fame Rule,and fo pro- 
ceed till you come to the leaft known parts. . 


-~ So the value.of ;2 of a pound ., 
fierling will be found 14s. 3d. 


wz. taultiply the Numerator 
9 by 20 (the number of fhil- 
dings which are equal to 1 


pound fferling) the Product is . 


280, which being divided by 


_ the Denominator 16, the quo- 


tient is 11,% fhillings.. In like 


manner, the value.of ;tof a fhil-. 


ling will be found 3 pence, for 


multiplying theNumerator 4.by_. 


12 (the number of pence ina 
fhilling ) the produd& is 48, 
which being divided by the De- 
nominator 16, the quotient is 
3 pence. Alfo the value of ,2 


of a pound fferling, will be 


9 
20 


Jaron ee 


\ eh ae 
16) 180 C1 Lat 
16 


found 10s. ozid. And 4 of apound Troy will 


and 12 grains, 


Ve 
i ame 
we 


Ne a “* ¢ a 


unto 3 ounces 17 penny weight 
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To reduce 4 mixt xX, A mixt number may be re- 
_ Mumnber into anim- duced into an improper fraétion © 
ed nes, equivalent unto the mixt number, — 
In this manner, viz. Multiply the Integer or. 
Integers in the mixt number by the Denomi- » 
hator of the fraction annexed to the Integer or 
Integers, and unto the Produc add the Nume- — 
_tator of the faid fraction; fo is the fum the Nu- _ 
merator of an improper fraction, whofe Deno- 
| Minator is the fame with that of the faid fraGion 
annexed. | er Eh eae 
neo 472,Will be reduced into the improper fra= 
ction $2, for 4 being multiplied by 12, the Produd j 
is 48, unto which adding the Numerator r1, the 
fum is 59 for anew Numerator, which being pla-: 
ced over the Denominator 12, gives the improper. 
fradion $35 which is equivalent unto 44: (as will © 
appear by the 13th Rule of this Chapter.) In hike’ .@ 
Manner 7} will be reduced into 75°)” ‘4 
To redice 2 whole XI. A wholenumberis reduced. 
_ wumber into anim-  intoan im proper fraction, by pla- Fi 
proper frattion. cing the whole number given asa. 
Nomerator, and 1.as a Denominator. | 
_ So 14 Integers will be reduced-into the smproper ‘ 
frattion *+, and one Integer into the “mproper fra- 
‘ion +. , ums ee. 
“ATL A whole number is reduced into an im- : 
Proper fraction which fhall have any Denomina- 
tor afligned, in multiplying the whole number gi- i 
.Ven by the Denominator afligned,’ and placing the ie 
Product as a Numerator over the faid Denomi- i 
: 


al . % mS ‘ = Fa a te 
Seid Sank nS eke oe hc coca 


nator. 6 bi Bee 
As if 13 be given to be reduced into an improper 
frattion, whofe Denominator fhall be 4 multiply 13 
ay aay e ge * y by aa 
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by 4, the Produé is 52, which being placedover 
4, gives the smproper frattion * : equivalent unto 13° 


j A 


(as will appear by the next Ave.) In like manner 


13 may be reduced into °5.— 


xii. An improper fraction may 
be reduced into its equivalent whole 
number or mixt number in this man- 
ner, viz. divide the Numerator by 


To reduce an ims 
proper Frattion - 


into its equiva~ ~ 


lent whole or mixt 


the Denominator, and the quotient 
will give the whole number or mixt 
- number fought; So the improper fraction ,3 will 
be reduced into this mixt number 443, tor if 59 
be divided by 12, the quotient is 445. Alfo this 
improper fraction ‘4 will be reduced into the whole 
number 13. | r | 
XIV, Fractions having unequal De- 
nominators may be reduced into fra- 
ctions of the fame value, which fhall 
have equal Denominators, by this 
Rule and the next following, viz. 
when two fractions having unequal | 
Denominators are propounded to be reduced in- 
to two other fractions of the fame value, which 
fhall have a common Denominator, multiply 
the Numerator of the firft fraction (that is ei- 
ther of them) by the Denomimator of the fecond, 
and the Product fhall be a new Numierator (corre=-— 
fpondent unto the Numerator of that firft fraction;) 
alfo multiplying the Numerator of the fecond , 
fraction by the Denominator of the firft, the Pro-* 
duct is anew Numerator (correfpondent unto the 
Numerator of the fecond fraction;) laftly, multi- 
ply the Denominators one by the other, and the 
eS. - Product 


number. 


To reduce fraii- 
ons t0 a common 
denominator, 

viz. 1. When 4 
two fractions are 
propounded. 


. x 
7 7 ' 
Ae J ¢ | 
‘ J 
‘ ’ 
; 
TAA \ 
: 


Bs 


\ 
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Product is a common Denominator to both the’ 
hew Numerators. s aay oesbatas i 
Thus, If the Fractions + and 4) be propounded, - 
| multitiply 2 by 5, the produd trois anew — 
2 4 Numerator correfpondent unto 2: alfo 
--/\.- multiply 4 by 3, the product 12is anew 
ae s Numerator correfpondent nnto.4: jaftly;, 
~ ro 12 multiply 3 bys, and the product rg fhall 
ig 0 bea common Devominator unto the new 
% ~~ Numerators,fo the fractions rz and ;2 are 
found out,which have equal Denominators, and each 
of thefe new fractions is equal unto its correfpon- _ 
dent fraction firft given, viz. 12 is equal unto 2 and — 
+ 1s equal unto 4, as will be manifeft by the 4th, _ 
_ Rule of this Chapter. _ ereae al 
AV. When three or more Fractions having un- 
| equal Denominators, are given to 
ihe bait ‘ reduced into other Fractions of — 
are to be redy- the fame value with thofe given, but 
Gd “into orbers’ fuch as fhall have one common De- ‘ 
| (al a nominator ; multiply continually (ac- 
nominator. . cording to the thirteenth Rule of 
My, _._the fifth Chapter) the Numera- " 
tor of the firft Fraction into all the Denomina- 7 
Fors, except itsown, #.e. the Denominator of that is 
firft Fraction ; and referve the laft Productforanew _ 
‘Numerator inftead of that firft Numerator: In 
 jike manner, multiply continually the Numerator of ~ 
the fecond Fraction into all the Denominators, 
_ €Xcept_the Denominator of the feeond Fraction, 
_ and referve the laft Product for a new Numerator, — 
inftead of the fecond Numerator; Proceed in like 
Manner to ind out new. Numerators for the reft of 
the given Fractions; Laftly, multiply nS 
| Paid : 


‘ 


| 
} 
| 
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all the Denominators one into another, and the 
laft Product fhall be a common Denominator to all 
the new Numerators. | GY | 
As for Example, if thefe three Fractions, 3,7, 
¢, having unequal (or different) Denominators, — 
be given to be reduced into three other Fractions. 
of the fame value, which fhall have equal Deno- 
minators (or one common Denominator.) Firft, — 
1 multiply continually the firft Nu- — 


3, 2% % merator 3 into the fecond and 
aes 1442°° third Denominators 5 and 7, fay- 


| ing 3 times 5 makes 15, which 
‘multiplied by 7 produceth 105, for anew Nume- 
‘rator inftead of the firff Numerator 3; Secondly, 
[ multiply continually the fecond Numerator 2 in- 
to the firft and third Denominators 8 and 7, fay- 
ing, twice 8 is 16, which multiplied by 7 produ- | 
‘ eeth 112, fora new Numerator inftead of the — 
fecond Numerator 2; Thirdly, I multiply con 
tinually the third Numerator 5 into the firft and 
fecond Denominators 8 and/5, faying 8 times 5 
_tmakes 40, which multiplied by 5 produceth 200, 
- fora new Numerator inftead of thethird Numera- 
tor 5; Fourthly and laftly, 1 multiply continually. _ 
all the Denominators 8, 5 and 7 one into another, 
faying, 8 times 5 makes 40, which multiplied by. 7 
produced 280 for a Denominator to. cach of the 
three new Numerators 105, 112 and 200 before | 
found out; And fo thefe three Fractions 334, +475 
and 2°°, aredifcovered, which have one common ~ 
Denominator 280, and each of them is equal in , 
value unto its correfpondent Fraction firit given, 
viz. i, is equal unto j 5 Alfo 242 is equal unto 
$5 and 372 1s equalunto +3 as may eafily be Pe 
| Rie 8 ) i, 


“ 
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| 
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ved by the fourth Rule‘of this Chapter. 1 


_ After the fame manner thefe four Fractions 3, — 
zy {and £ are reducible into thefe, 242, iceale 
ye, and 32°, which have 360 for a common Deno- — 


‘minator, and are equal in value refpectively to the ~ 
four Fractions-given to be reduced. | 


Note, Although by the foregoing fourteenth ? 
and fifteenth Rules, any multicude of Fractions , 
may be reduced. to a common Denominator; yet — 
becaufe Fractionsin their leaft Terms are fitteft for hy 
ufe, I thall fhew how leflér Denominators than 4 
thofe that will be diftovered by the faid Rules,may ~ 
often times be found out, viz. o.. | ; 


__ £ When the unequal Denominators of two 
_ Fractions have ‘a common Divifor greater than 
3, divide the Denoninators feverally by their 
greatelt common Divifor (found out by the 
fore-going third Rule of this Chapter; ) and 
_ thea multiply crofs-wife in this manner, 22, 7 
the Numerator of the firft Fraction by the lat» 
ter Quotient, and the Numerator of the latter 
Fraction by the firft Quotient, and referve the a 
Products for new Numerators ; Laftly, multiply © 
the Denominator of the firft Fraction by the | 
fatter Quotient (or the Denominator of the lat- 
ter Fraction by the firft Quotient,) fo fhall the 
Product be a common denominator to the faid 
_new Numerators: As for Example, if ,and ,7— 
_be propofed to be reduced to acommon Deno- i 
minator, I divide each of the Denominators, 12. ~*~ 
and 18, by their greateft common Divifor 6, ug a 
3 the 


- 
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the Quotients are 2 and33thenI =. 
multiply 5 the Numerator of the ~ NYT 


firft Fraction by 3 the latter Quo- 6)12/\ 18 - 
lta teeter teete tis on 
2" 3 


tient, alfo 7 the Numerator of the 
latter Fraction by 2 the firft Quo- Mise 
tient, andthe Products t3 andigI !5 14 


referve for new Numeratorsinftead 36 36. 


of 5 and 7 ; Laftly, I multiply 12 | 
the Denominator of the firft Fraction by 3 the latter 
Quotient (or 18 the Denominator of the latter Fra- 
ction by 2 the firft Quotient,) and the Product 36 
is.a Denomivator to each of the new Numerators 
ag and14: So 7% and 44 are found out, which 
have the leaft common Denominator unto which 
the given Fractions ,‘ and ,2 canbereduced; Alfo 
‘3fisequalto,i, anditto:% ; | 
I, Whenfoever the Denominator.of a Fraction 
can be divided by the Denominator of a fecond 
Fraction, without any Remainder; then if by the 
Qhotient you multiply feverally the Numerator 
and Denominator of fuch fecond Fraction, a third 
will arife, having the fame value with the fecond, 
and the-fame Denominator with the firft Fraction: 
By this Rule Three or more Fractions may often 
times be reduced to a lefler common Denominator, 


‘than that which will be difcovered by the foregoing 


Rule XV. As for Example, let thefe fix following 
Fractions be given to be reduced to acommon De- 
nominator, viz. Akay | 


ee 


hey hee 3 iY = 
Z p ia 3: AE 


5 i pea 

, 359 3139 179 
_ Becanfe 36 the Denominator of the firft Fraction, 

being divided by the five other Denominators feve- 

. ve . tally, 


ye 
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— rally” will give thefe Quotients 2,. rn 44 65 and. 
12 without any Remainder, I multiply the Nume- 
rator and Denominator of each of the five latter 
 Fra@tions, by its correfpondent Quotient; viz. 
rr and 18 by 2 the firft Quotient; Alfo 7 and 12, 
by 3 che fecond Quotient, and in like manner the 
reft < fo inftead of thofe five latter FraGions, five. 
others (hereunder placed after the bat of hole 
ba? are produced, at | | 


a 3 
sa ME ae 


AT whith Fractions laft arbreet have a com- 
ton Denominator 36, and are equal in value rele 
Bectively to thofe given to be reduced, 
' XVI. A compound Fraction. (o=i 
hs id idee therwife called a Frattion of a Fra- 
“a fingle fraftion, bon) May be reduced intoa fingle | 
See continualmul- Fra@tionin this manner, viz. Multi-” 

- tiplication in the ply all the Numerators continually, | 
Bes anne of the and ‘sake the Produét for a new 
alin hay Numerator, alfo multiply all the. 
‘Denominators continually, and the Produé fhall be” 


anew Denominator. 4 


e 


se, 


‘Thus, if the dariinalied Frattion 2 j of 2 be given — 
to be reduced into a fingle Fraction, multiply the - 
Numerators 2 and-3, one by the other, fo is the © 
Produ@ 6 a new Numerator. Alfo multiplying ~ e 
\ -the Denominators 3 and 4 one by the” 
2 of 2 other, the product 12 is a new Deno- 
i ee OF : minator, fo .4 (or4 is the fingle Fras: 
, Gion fought, being | equivalent unto % 
Ore . the compound Fraction given to be reduced. i 

hy Ing 


F dé » s ¥3 
1 4 « 2 7 hy Se ‘2 
2 . sd 
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: \ ‘ 


MS 


Chap: KVII = Vulgar Fraitiow. 149. 


inv like. nignner, this compound her ess ni Of | 3 | 
of 4 will be reduced unto 2+, or2.; >for the Now: | 
metator 25354, being mulciplied bartrietoieli produce? | 
the new Numerator 24, and- the Denomina-) | 
COTS) 35145 5. multiplied, continually produce the ney 
Denominator 60: Laftly, thenew- Fraction 2* (by. 
the fourth Rule of this Chapter) will be r eduged » | 
uato 2, which’is‘equal to ?.of § of $; But tomake | 
the: meaning hereof more evident, sfappofe ches 
lntege to be one Pound of, Englith Monet: ; then + 
fof 1h (vizsof 205.) 16 5.: | 
“of -thofe 4 (viz.of 165.) is 125, | 
» 2 of thofe 2 I (vixy OF 125. )is 85. 0r Bl. is 
whereby’ tis manifett that:2 of 3 of 4+J.is equal to? ta 
By this Rule‘a fraétion or “mixt.number.of a 
lefler name may be reduced toa Fraction of a erca- | 
rername. Asif 3} pence be propounded tobe re-., 
diced into an improper Fraction of a Pound fter~ 
ing, the operation will be.in this manner, viz 
zi or Z of a penny iis 2 of +3 0f 35 0f a Pound. 
Rerling, which compound Fraction will (by they! 
iforefaid Rule). be,reduced, to ¢:? /. In uke manner, | 
424% miautes of an hour are equal to 4 ofan hour,. | 
for ° 75. (thatis oh 14) Of sare equal tos S2U COO: 
its. leaft terms | 
Here you may. *alfo obferve, that when a com 
pound fraction is one of the given terms in any que- | 
tion, it is firft of all to be reduced to a fingle tra-, | 
tion, by. the aforefaid fixteenth Rule. \ 
XVII. Two or more fra- To find whole Numbers, 
tions being given, there may ™hich foal bave the 
3e whole “numbers found, me, Tal 0 Bre 
which fhall have the. fame givens 
féafoa or propertion as a 


fractions _ 


} 


ae, 
Pee 
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fractions given, viz. Whemthe fractions given have 
unequal denominators, reduce them into equivalent. 
fraGtions which fhall have a common denominator 
(by the rath or tsth Rule of this Chapter;) then 
rejecting the common Denominator, the Numera- 
tors fhall have the fame reafon or proportion as the. 
frations firft given given. — p > 
So 3 and £ being given, will firft of all be re-) 
duced into their equivalent fractions 3+ and 255 
then rejecting the common Denominator 40, the” 
Numerators 24 and 25 have the fame reafon 
withi and 4 viz. As 3 is to {, fo is 24to 25: Alfo” 
if the fraGiions'{, 4 and } were given, there will be 
found 8, 16 and 32, which are in the fame pro-— 
portion one to the other as the fractions given: 
In like manner if mixe Numbers be given, there! 
may be whole numbers found which fhall have the’ 
fame reafon or proportion, as the mixt numbers; fo 
‘5 2 and 3 { being given, will be firft reduced into 
the improper fractions "3 and *? (by the tenth 
Role of this Chaptey:) alfo the faid*2 and *? will’ 
be reduced into *3% and 27 ;then rejecting the com-. 
mon Denominator 24, the Numerators 136 and: 8g. 
- will have the fame reafon as 52. and 3%, viz. AS 
#36 isto 87, fois 52. to 3: Alfo 16 ! and 18° 
being given, there will be found 33 and 36, which 
being divided by their common Divifor 3 (found 
out by the third Rule of this Chapter) will give. 
iy 2 ot 12 which have the fame reafon as 16.4 
‘and 18, | 
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CHAP. XVII. - 


Addition of Vulgar Fractions and 
mint Numbers. ’ 

f. Wis the numbers’ given to be added ate 
- fingle fractions, and have equal denomi- 
nators, add allthe Numerators toge- | 

ther, fo is the fum the Nnmerator of To aid fingle 
afracion, whofe Denominator is the 47*/ 7s» vias 
fame with the common Denominator, « pgve equal Ae 
which new fraction is the fum of the nominators. 
fractions given to Be added) = 4 

_ So 5 and $ being given to be added, their.fum 
will be found $, wiz. the fnm of the Numerators, 3 
and 2, is 5, which being placed ‘over the common 
Denominator 9, gives $: In like manner the fum of 
thefe fractions 3, %, 4, and 2, will be found 12, which 
(by the 13 Rule of the feventeenth Cha pter ) will be 
found equivalent nto 233 fo that 22 isthe fim of 
the fraGtions given to be added. | , | 
_ 77 When the FraGions given to be added 
have unequal Denominators, they are 
firft to be reduced into fraGions of tn When they 
the fame value, which fhall have a Fresh 
common Denominator (by the four- ~ 
-eenth or fifteenth Rule of the feventeenth Chap- 
er;) and then they may be added by the firit Rule 
af this Chapter. 
So if 4 and 4 were given tobe added, their fum 
vill be found 1 ,¢ for (by the fourteenth Rule of 
F hasan sant RS oy Wy | 


the 


} a Be vos nt ae oS rei ae 


reo) Addition of jiyy x Beokt, 
the feventeenth Chapter) 3 and 3 willbe reduced 
no we, geks into their equivalent fractions +¢ and 
3.) Which “having. equal Denomt- 
nators may be added according to 
the firft rule of this Chapter, and: 


3... S®*8" “fo the fum will be’ found’1 x$: In 
10 like manner the fm of thefe fra- 
Ohi Gions 42 and4 will be found ¢ s. Al. 
42 thatist .¢f0 the fam, of thefe fix Bractions AB 
TE 9425 9-25 $y after they are reduced to a) 


common Denominator. according to the Jattes 
“Example dn the Note at the end. of the fifteenth 
‘Role-of the feventecuth Chapter)...will be found 
Tit, When any of the fra&ions given to,be ada 
- 4 4: 5 .ded is a.compound.FraGion, fuch 
¥be abo °f compound fraction Is firft of all to be 
Hin, keduced.into a fingle fraction (by the, 
pe: fixteeath Rule of. the feventeenth 
Chapter) and then you may proceed as before. 3s 
So; and > of /Peing given to be added, their. 
fum will be found 22 for IE tag cor cool 
of + will (by the r6th Rule of the 17th Chapter), 
be -reducedto ,2 (or in its leaft terms) ¢, which 
added to the fingle fraction 3. (according to the; 

 fecond Role of this Chapter) gives 34. Here yo 

_ may obferve, that the fractions given.to be addec 
-’ dnall the former cafes, are fuppofed to, be fractions. 
4... of Integers, which bave.one and the 
oo ua ma fame particular Denomination, Viz. It 
name of any In-, Oe OF the fractions, given to be ad- 
sager or thing. ’ ded, be a fraétion of apound. frerlingy 
: all the reft ought to be fractions ota 
OM ihe om ie “pound 


Q 


other denominations. °° 


of different denominations are given  f/#egers which 


to be added, they are firit ofall tobe jeneminaions. 
reduced into fractions of Integers 
which. fhall have one and the fame particular deno-= 


mination (by the fixteenth Rule of the ic venteenth | 


Chapter ;) and then they may be added by the firft 
or fecoud Rule cf this Chapter: pthc, 


- Soif 3 of a pound ferling, 2 of.avfhilling, and $of . 
a penny were given to be added, reduce the two © 


latter iuto"fra@ions of a pound frerling (by tha 
fixteenth Rule of the fevehteenth Chapten,)\oig. 3 
of a fhilling is of ‘4 of a pound flerling, which 
compound fraftion being reduced into’a fingle 
frattion gives 42 ¢1i. Likewife § ofia penny; is y of. 
13-0f 23 of'a pound frerling, which. compound fra- 
ction being reduced, ‘gives 53, 1. Laftly, $3 & 
135. and ,4, li. being added according to ihe f- 


cond Ruleot this Chapter, their fum wall be found 


sheessyorin ics leaft termsa3sdo be yoy ei 8 
- F Whenmixe numbers are given to beadaed, 
find firft of "all the fam of the. fra- is iy bg! 
Gions (by the firft and the fecond Rule ites ek 
of this Chapter;) then add the Integer. > ris 
or Integers (if there be any found} in ‘the fun of 
the fractions, unto the whole numbersy-and collect 
the fum of chem as you were taught by the Rules 
of thethird Chapter. 9 Be 
| $0 if 34,43 and 16 2 were given to be added, 
their fumwillbe found 2444 wz, the fum of the 
fractions, 4¢and £, will be found (by the fecond 


ADC 


3 wale 


Chap. XVUI. VilgarFrattions = 1593 
pound’ ferling, and the like’is to. be'underftoad of 


< IV. When fractions. of Integers, To:ddd fraitions, 


have — different 


Rule-of this Chapter) to be 134, and the fumofithe C 
: i yg’ 


a wicks Sibsnalhidn of | | Book 1. 
whole numbers, 3, 4, and 16, is 23, unto which ad. | 
ding 1 (the Integer found in the fam of the fracti- 
ons ) the fum is 24 5 fo that 24.44 is the fum of the | 
mixt Aepeoe ees to be oided. rine re 


EB iudst. ce | 


Subtraction of Vulgur pearson ana 
mixt Nawabers. 


I. Hen the Ruched given are both fi nglal 
. Fractions and have equal Denominators, 


The fubtrattion of fim from the greater, aad place the. 
gle frattions, viz: vemainder “over the common, 
1. When they have a i | 
common Denominator. Denominator, fo is fuch new | 
fra&tion the difference between, | 
- the fractions given. i 
~ Thus the difference between the Pay i Mesy it > and) 
:7 is ;2, which is found by fubtra@ing the’ lefler | 
‘Numerator 7 from the greater Numerator’9, and | 
placing the remainder 2 over the common Denomi¢ | 
nator 11: alfo the peienenie between tticx fra- | 
Leas a1 and 42 is ,%, that is, the iragian $2 Z eX) | 
4 by ,&. ‘ 
“II, When the numbers given are ‘both fi ngley ) 
Fractions and have not. a common | 
Denominator, reduce them into fra-. 
tions of thé fame value which fhall — 
'. have acommon Denominator (by, 
the fourteenth or fifteenth Rule of the feventeenth, | 
Chapter) and then at their differences by the es : 
Ryle. SO 


2, When they 
ditve unequal 
Denominarors. 


+ 


ShapsXIX. = Vulgar Frattions. 1§8 
_ $othedifference between the fractions $ and 
will be found ,2, viz. reducing the fractions given 
into their equivalent fractions #2. and #2, which 
lave a. common Denominator, the difference 
‘ought will be found ,3, by the firft Rule of this — 
Chapter, Likewife.,3 being fubtraéted from #4, 
there will remain +3. | Te 
- 1. When one of the numbers gi- The fubtrafi- 
yenisa whole number or amixtnum- % of mfxt 
ber, -alfo when both of them are "#2? Viz. 
Pads 1. By 4 genes 
mixt numbers, reduce fuch whole, 44 Rute, 
fF mixt numbers into an improper’ , 
fraGtion or Fractions, by the roth or rith Role 
»f the feventeenth Chapter, and then the operation 
vill be according to the firft or fecond Rule of this 
shapter. ? | 

So 74 being given to be fubtractted from 12, the 
emainder will be found 4 #5; wz. Firft7 4 will be 
educed into the improper Fraction +4,’ alfo 12 
vill be reduced to +2, then thefe two improper fra- 
tions 24 and 42 will be reduced into their equiva- 
ent fractions2# and #2 (which have a common 
Yenominator.). Laftly , the difference between 
4 and *3 is 4s, or 43. Jn like manner 92 being 
iven to be fubtracted from 124, the remainder 
villbe found 2 , 23 .as by the fubfequent operation 
s manifelt. | 


ia 73 taf at! 
Brae Me es cm a : “3 see. 
6 YY rent £22 
38) qos: aan 
#3 thac Is 2.2. 


Although 


156 “ ) | 
- Although the three Jaft Rules be fufficient for. 
“all cafes in Sabtrattion of Fraitions, mixt numbers, or 
© whole and mixt; neverthelefs the foll owing ‘Rules 
“will be more expeditious.in the fubtra@ion of mixt 
“numbers, or whole-and mixt, efpecially when the| 
_ ~ Yategers confift of many places, as will be manifeft 

‘by the operation, viz.- Ff hy 10. a Se 
“IF. When a whole number is given to be fub. 


s 


pene by . particu- 
lar Rules, Mize.’ 
LA whole nuin«: 


ober from amixt 
, vamber. 


the mixt number given, ‘fo is the mixt fumber 


thus found, 


, As if 7 be “given "to be fubtragted 
“243° 0 from 24%, “the remainder will’ ‘he 


ee 


Cr splleoiore 
47% °° fet. re | ec a 
Vy When a fraétion is‘ given to. be fubtra@ed 


2. A Frailion 
» from an Inte- 


EEF. 


“4s the remainder or difference foughe. 
So 3 bein 
remainder isz: Alfo +3 being fubtraéed from 1, 

_ the remainder is 7%. oA ah amid 


VI When a frattion is given to be fabtrad od 


3. 4 Fratton from a than 1, fubtract the {aid fras 


whole. numb 


ce greater. ay M om pam 
than vers éraer &ion from one of the Integers 


a a 


\ Subtrattion of — - “Book 1, 


7 


tracted from a mixt number, fabtrad 
the faid whole‘number from the Tn. 
teger or Integers of the mixt'nume! 
ber (as is taught by the Rulés of the: 
fourth Chapter.) -and' unté-the’ ree 
mainder annex-the fraGtional part 


the remainder or difference fought. | 


g as by the operation «is mani 


from an Integer, ‘fubtraé the'Nnme- 
rator from theDenominator,and place 
that which remain’ over the Devoe 
nator, which new fraéion this found, 


8 {ubtracted from an Integer, ort} the 


ers | 
* “i 


from a whole number greater 
eR | 


7 
| 


given by the laft Rule;) foth 
Pe ped remaining 
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remaining fraction being annéxed to the number of 
Integers leffened by unity or 1; gives the remainder 
or difference fought. > Bigy 
©. Thus 2 being fubtra@ted from 17, the remainder ' 
4s 16 #3 alfo' ,3 being fubtratted from 39, the re- 
mainder is 33 ,4. 


_ Vil. When a mixt number is given to be'fub- 
‘tracted from a whole number,’ fub- 
‘tra& firft of all (by the fifth Rule of » ‘ meh OS 
‘this Chapter) the fractional part of » got at 
‘the mixt number from an Integer — i 
‘borrowed from the whole number given, and fet 
down the remaining fraction; then adding the In- 
teger borrowed unto the Integer or Integers of. the 
‘mixt'number, fubtract the faid fum from the whole 
‘number given (as is taught.in fubtraGtion of whole | 
‘numbers ;) fo that which remains, together with 
‘the remaining fraction before found, is the remain- 
der or difference fought. - Tak 

So if 9,3 be fubtracted from 50, the re- 50° 
mainder is'40 ,%, as by the operation is 9,2 — 
‘manifeit. fl 


a} “ 


a nee 


49 13 


~- VUl, When a fraction is given to be fubtra- 
‘cted from a mixt number, and the faid fraction is 
~“YJefS than. the fractional part of the Wah, kerala 
—otixt nuniber,fubtract thelefferfra- 5- 4 Fratlion 
‘ction from the greater by the'firft . ro” ie) eee 
“or fecond Rule of this Chapter, then pai vay Rew 
‘the’ remaining fraction beingannex-) “Ru, 
“ed to the Integer or Integers'of § © oJ0: - 
‘the mixt number, gives the remainder or difference . 
fought. PKs SIA TIE: TO, 7 


~ 


4 


da ty 
So 


_ ee 
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_. So $ being fubtracted from 12 3 the remainder is _ 
‘ 12 $4, as by the operation is manifeft.. 
12% JX. When a Fraction is given to be fub- 
o£ tracted from a mixt Number, and the faid 
7224 Fraction is greater than-the fractional part 
' of the mixt number, fubtract the faid greater 
Fraction from an Integer borrowed from the mixt. 
Number (by the fifth Rule of this Chapter) and add- 
the remaining Fraction unto the fractional part of — 
the mixt Number (by the firft or fecond Rule of the - 
eighteenth Chapter) fo the Fraction found by that — 
_ addition, being annexed to the Integers of the mixt — 
- Number leffened by an Integer, or 1, gives the re- — 
mainder or difference fought. | 3 
Thus $ being fubtracted from 13 , the remains 
der 12 $3, viz. fabtracting $ from 1, the — 
132. remainder is $, which added to 3 gives — 
£ $2, which being annexed to12 (the num- — 
12 $3 ber of Integers in the mixt number lef- — 
- “fened by 1 or unity) gives 12 $2 the remain- 
der fought. | 
_X. When a mixt number is given tobe fubtra- _ 
ee ected from a mixt Number, and the ~ 
6..A mixt num- fractional partof the mixt number-to 
ber from a mixt be fabtracted, .is lefs than the frac- 
5 a wil tional partof the mixt Number from 
‘Rule “which you are to fabtract, fubtract 
“nn the faid leffer Fraction from the grea- 
ter (by the firft or fecond Rule of this Chapter) 
and fet down the remaining Fraction: Alfo fubtract 
the Integers of the jefler~mixt.. Number from. the. 
integers of the greater (as in fubtraction of whole 
Numbers,) fo is the: mixt Numbhr thus found, the 
semainder or difference fought. mf ve 
e ee * 80 


wh. 


Chap. XIX. Vulgar Fractions, ie 
Go if 17 % be given to be fubtracted 
from 20%, the remainder will be found = 20 7 
3 42, viz. fubtracting # from 7, the re- = 17 $ 
mainder is $2, alfo fubtracting17 from 3 
20, the remainder is 3. 


XI. When amixt Number is given to be fubtra- 
&ed froma mixt Number, and the fractional part 
of the mixt number to be fubtracted is greater 
than the fractional part of the mixt Number 
from which you are to fubtract, fubtract the 
faid greater Fraction from an Integer borrowed — 
from the greater mixt Number (by the fifth 
Rule of this Chapter ) and add the remaining | 
Fraction unto the fractional part of the greater 
mixt Number (by the firft or fecond Rule of the 
18th Chapter ;) fo is the fum to be referved as 
the fractional part of the remainder fought ; 
then add the Integer borrowed unto the Inte- 
ger or Integers of the leffer mixt Number, and 
fabtract the fum from the Integers of the grea- 
ter mixt: Number (as in fubtraction of whole 
Numbers ;) fo that which remains, together with 
the Fraction before referved, is the remainder or 
difference fought. 


Thus if 20 z be given to fubtracted from 35 4 
the remainder will be found 14.42, 0z, = | 
fubtracting ¢ from an Integer or 1, the 354 
remainder is 3, which added to } gives 20% 
z8 then adding theloteger borrowed un- 14 22 
to 20, it will be 21, which fubtracted * 
from 35, the remainder is 14, fo the remainder or, 
differeiice fOUBHE IS 44 AB. oy ae 

we LPP URNA On ag Wher 
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When you-cannot clearly difcern ‘which. is the, 
greater-of two Fractions, having unequal Denomi-) 
nators, reduce them into Fractions of ‘rhe fame ya-_ 
er Jue which: fhall havea common-Deno-~_ 
To difcern the ~minator (by the fourteenth Rule of — 
grea the feventeenth Chapter) and then 
Jrations- |. Ge will be-apparent-which of ‘the rwoe 
Fractions isthe greater. Asif. itbedefiredto, know 
which of thefe-two Fractions.¢ and 4. isthe greater; 
after they are reduced to 34 and 2% itis -evident: 
that the former exceeds the latter by 9ti/. + » 


Ore Code ae: a 
\ Mattiplication of Valear Frattions, ‘and 


| | tn 
. waixt Numbers, LOE te 
hae \ , } Hen.the Numbers given to be multipli-— 


edare both fingle Fractions, malti ply the 

muhiplp Gn. . »UMerators one by the otber,and take 
Fo multiply fin- Sina #ise oh | OMG PR iy 
gle fractions... th¢Product fora hew Numerator ; ale 
date fo multiply the Denominators one by 
the other, and che Product is a new. Denominator, 


Which new Fraction isthe Product fought. ~ 

So x2 and. 3 being given to. be multiplied, the — 
Product will be found 3%, for 7 multiplied bys... 
_produceth 35 foranew.Numerator, and 12 multi- . 
plied by 8 produceth 96 for a new Denominator: 
alfo.s and # being multiplied one by the other. 


the Product. will be found.:%.° Here you may. -" 


{erve that in the multiplication of proper Frafti-y 
ois, the Product is always Jef than, either of Ee, | 
terns given; for in multiplication finely proport a | 


eee 
mA, 


? 


Chap XX. > Valgar:Frattions. S164: , 
as unity or I hath to either of the terms: given, the 
fame: age ea hath vies other term tothe Pro- 
Weck na? | 

Mh When one uF étie adeaiaes given is a whole 
‘number | ora mixt number ; alfo, 
-awhen both of them are mixt num- sdb aie mixt 
bers, reduce fach whole number, 0°7"""" 
mixt homber or numbers into an improper Fraction 

‘or Fractions by the tentivoreleventh Rules of the 
 peeeg eenth Chapter, and then the operation will 
be the fame as'in the laf Rule. | ov0: 

«$08 # being given tobe multiplied by 5, the 
-Produgt will be found: 43.33 viz. 8 tibeing redu- 
_ced into the improper FraCtion *4: ‘Alfo § unto ¢ 
‘multiply 26 by 5; ‘the Product is 130/for a new 
Numerator: Alfo multiplying 3 by 1, the Product 

_ds 3 for anew Denominator, which new Fraction 

-¥42 being. reduced (according: to’ the thirteenth 

Rule: of. the feventeenth Chapter) will be 43.5 

the Product fought. In like manner 77 being muk | 

-tiplied by: 54, the Product will be foudd42. Here 


hae | 
- 


obferve,* that when either of the terms igivemisa 


compound Fraction, it is firft of all to be reducedin- 
f a fingle EeeetiOn, and then the operation is as be- 
ore. 

Note; t. Sometimes the ork of Multi plication in 
Fractions may be very ufetully contracted: by this 
following.Rule, wiz. | 

Whea two Fractions propos’d to bie multiplied 
# whether they be proper or improper) are fuch, 


that the Numerator of the one, and the Denomina- ee 


tor. of the other, may be feverally divided by fome 
common Divifor without a remalnder 5 5 you may 
take 


ey 
162 Multiplication of Book I. 
take the Quotients inftead of the faid Numerator 
and Denominator, and then multiply as before in 
the firft Rule of this Chapter: As for example, if, 
+ be tobe multiplied by ,z 5 becaufe 6 the Numera- 
tor of che firft, and 12 the Denominator of the 
jatter Fra@ion, being feverally divided by ‘their 
common Divifor 6, give the Quotients 1 and 2, I fet_ 
thefe (or imagin them to be fet) inthe places of 6 
and #25 by which exchange there arife $ and é, thefe 
multiplied one by the other (according to the firft 
Rule of this Chapter) produce 14 the defired Pro-. 
duct of $ into 1%, in the fmalleft terms. a 
\ > Again to multiply 4% by ,%.5 becanfe the Nume- 
_-Yator of the firft Fraction and the Denominator of _ 
the latter, being each divided by 16 givethe Quo- 
tients 1 and 1, I fet 1 and r in the places of 16 and 
/163 likewife becanfe 48 the Denominator of the 
firft, and 3 the Numerator of the latter Fraion, 
being each divided by their common Divifor 354 
give 16 and 1, Itake 16 and rinftead of 48 and 85.4 
fo by thofe‘exchanges there arife ,4, and 4, which | 
multiplied one by the other produce 12, whichis the 
‘Produ@ in the fmalleft terms made by the multi- — 
plication of 4% into (or by) 12. 


2, To take any part or parts of a Number pro- 
pounded, is nothing elfe butto multiply the faid — 
Number by the Fraction which declareth what part — 
is to be taken: So if you defire to know what isg 
of 320, multiply 37% by £, or #2 by 4, andthe Pro- 
duc wiilbe200. In like manner 3, of 452 is 30% | 
Alfio 7 of 120 is 30. 1M ny 


3. Sometimes the work of multiplication in mixt 
a Na numbers 
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aumbers may be compendioufly performed after 
rhe manner of thefe following examples, viz. ifitbe 
required tomultiply 1204 by 48 2, fir multiply 
the whole numbers mutually, to wit, 120 by 48; 
and place the particular products orderly one un- 
der the other asin Multiplication of 

whole numbers; then multiply the Zid . 120% 
whole numbers firft given by the Fra- 484 
Gions alternately, viz. take 4 of 48 960 
which is 12, alfotake i of 120 whichis 480 
60, and place the faid 12 and 60 orderly 12 
to be added to the former particular 60 
Produéts : Laftly, add altogether, and 5852 3 
to the fum annex the product of the 
two Fraétions, to wit in this example, the produc 
ofthe Multiplication of 4 by 3, whichis z, fo the to. 
tal Produ& required will be $832 3, as you fee by 
the example inthe Margin. In like manner, if 18 3 
be multiplied by 40 3, the Produ will be 74623 
and if 29 2 be multiplied by 50, the Produ@ will be 
1475, as you fee by the examples following. — 


18 2 292 
40 4 5° 
720 1450 ©. 
20 25 
ot | 1475 
745 ¢ 


_ 4. When a Fraétion is to be multiplied by ¢ 
number which happens to be the fame with the 
Denominator, take the Numerator for the Produd ; 
fo if this Fraction ¢ be propounded to be multi- 
plied by the Depominator 4, the Product will — 


164 Divifowof — Book 
be "4 that is 3,’ which is the fame with the Nu 
merator 3. In likemanner if $'be/ multiplied by? 
the Denominator 8, the Product is equal to 5 the: 
Namierator of the faid ¢. rCit Soe Sae 


as 


’) | mY i } r ; uly , 
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Divifion of ; Vulgar Fractions. ana.» 
gh mixt Numbers. om 
Z. Hen the nuinbers given are both fingle’ 


Fractions, multiply the Denominator of! 
The Divifion of the Divifor by the Numerator of the’ 
fingle frattions.: Dividend; and take the Product for’ 
nn , anew Numerator: alfo multiply the’ 
Numerator of the Divifor by the Denominator off 
the Dividend, and the Product isa new Denomina~ 
tor; which new’Fraction is the'quotient fought's 
So if + be given to be divided by 4, the quo- 
tient will be found 223 vz. multiplying 5 by 4 the 

, Product /is 20 for a new Numerator, 

4) (4%  alfo multiplying 3 by 9, the Product is 

| 27 for anew Denominator, fo is 2% the 
quotient fought ; in like manner if-sbe given to be 
divided by 3, the quotient will be found e, thatis, 
| 2 ,4, as you fee in the Example: here 
-2)2CG4& you may obferve, ‘that in Divifion 
by > proper: fractions, the quotient. is. 

always greater than either of the Fractions gi- 
ven; for in Divifion, as the Divifor is in pro- 
portion to 1. or unity, fo is the Dividend to the 


@uotient. 
2 : I, When 


é 
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UJ. When one of the numbers given is a whole 
number or a mixt number; alfo when both aré 
mixt numbers, reduce fuch wholenumber or mixt 
number or numbers into an improper fraction or 
fractions,by the teath or eleventh Rule of the feven- 
teenth Chapter, and then the operation will be 
the fame a in the laft Rule: 


_ So if 42 be divided by 7 3. thequo- 7+) 42 ( 
tient will be found 5 3, for 74 and 42). .y 42/34 
will be reduced into thefe improper */ *‘**. 
fractidns +: and +z, then multiplyiig 15)84(5 + 
42 by 2, thé Product is 84 for a new 
Numerator, alfo multiplying 15 by t, the pro- 
dn& is 13 for anew Denominator, fo is {5. the 
quotient fought, which is equal to 5} (as is evi- 
dent by the thirteenth Rule of the feventeenth 
Chapter.) In like manner, if 6} be divided by 3 7, 
the quotient will be 1 4+. Alfo if 5 4 be divided 
by 124 the quotient willbej;. 

_” Note, Sometimes the Work of Divifion in Fracti- 
‘ons may be very ufefully contracted by this follow- 
ing Rule, viz. When either the two Numerators, 
or the two Denominators of the Fractions propo- 
fed can be divided feverally.by fome common Di- 
vifor without a rémainder, you may take the Quo- 
tients inftead of the faid Numerators or Denomi- 
hators, and then divide by the firft Rule of this 
Chapter: As for Example if ++ be to be divided by _ 
*, becawfe the Numerators. 12 and 8 being each 
divided by their common Divifor 4 will give the 
Quotients 3 and 2; take thefe inftead of f2 and 8; 


by which exchange there arife <3 and 2, the for~ 


ef of which being divided by the latter, (accord= 
: ‘aly seas 


: 
¢ 


~— 


» eh \ \ fi sone vt 4 } 
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ing to the firff Rule of this Chapter) given =:, 
which is the Quotient in the leaft terms that arifeth 
By Cividing ssubVi aes oc co ee 
_ Again, todivide *.s by 'f 5 becanfe the Numera- 
tors. 25 atid 15 being feverally divided by their 
common Divifor 5 give the Quotients 5 and 3, like= 
wife becanfe the Denominators 8 and 8 being each 
_ divided by 8 give the Quotients 1 and 1,1 fet 5 and 
3 in the places of the Numerators 25 and ts, alfo. 
and i’ in the places of the Denominators $ and 8, 
whence arife + and 4. Laftly, dividing $ by ;,. that 
is ‘5 by 3, there arifeth 4, that is 1 3, whichisthe 
defired. Quotient of *; divided by ‘3. . 


- Queftions to.ccxercife the Rules of Vulgar 
‘. Frathions before delivered. 


| Queft. 1. The difference of two numbers is 1 Til 
the leffer number is.2 3, what is the greater ? Anfw. 
3 2, (found by Addition.) SS 


Q. 2. What aumber is that, which if added to 3 $ 
gives the fum 834? An. 4 ,j:(Cfound by Subtvattion) 


_, Queft.. 3. “There is in three Bags the fum of 
y21 ,2l. viz. in the firlt Bag 50 {2 in the fecond 
40 ,4l.. what is in the third Bag? Azfwer 30 3l.- 
(found by -Addition and Subrraétion.) : 


Queft.4. Two Merchants 4 and B, having certain © 
fharés in a Ship,the fhare of 4 is ,2 of the Ship, that 
of B ,3, what is the difference between their parts ? 
Anjw. The fhare of 4 exceeds the fhare of B by 
act (found by Subtrattion.) | | 
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1 Oueft. §. What is tof 130 4? Aa/w. 81 2 (fond ~ 
by Adaltsplicarion.) | ap th 
 Queft. 6. What namber is that, -which' being 
multiplied by # produceth 25 +? -Anfw. 424 (found 
by Dieied yd coldejobisioreiet. 98 0 gti 
| Now followeth the Dodtrine of Decimal Frattions. 


Ibe Dogtrine of Decimal Fractions. 
|) ire D yo) care TR TASS ett 


hed WOR AP) MXILS 
Notation of Decimal Fractions, 


LYT is hardtodetermine, who was the firft that 
~ brought Decimal Arithmetick to light, though — 
it be a late Invention; but without doubt it hath 
feceived much improvement within the compafs 
of a few years, by the induftry of Artifts, and now 
feems to bé arrived at perfection.. The excellency 
thereof is beft knowntofuch as can = | 
apply it tothe practical part of the ™ Og ul of 
Mathematicks, and to the Conftru- a eal 
tion of Tables, whichdependupon ts 
Ytanding or conftant proportions, fuch are Trigo- 
nometrical Canons, Tables for computing of compound 
Intereft, &c. in which cafes decimal operations do 
afford fo great help, (that in my opinion) many A- 
ges have not produced a more ufeful invention. 
But it may be objected, that Decimal. Arichmetick 
for the moft part gives an imperfect folution to — 
Pike? M 2 oar <a qveltic 


~— 


‘a queftion. - This I grant, yet the anfwerfogiven 
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may be as ufeful as that which is exactly true; 
for in common affairs, the lofs of ;.~.3 part of a 
Grain, or of an Inch, &c.to wit, any quantity which 
cannot be feen, is inconfiderable: but 1 would not 
be miftaken, for in extolling Decimals I donotcry 

down Vulgar, Frattions, {ince expeti-. 
Decimal Fra- ence fheweth that Decimal Fractions are 
Gions fag commonly abufed, by being applyed 
times abufed. +4 all manner of queftions about AZo- 
ney, Weight, &c. whenindeed many queftions may 
be refolved with much more facility by Vulgar 
Ayvitimetick, as may partly appear by this Exam- 
ple, viz. at of. 65. = 8d. the hundred weight’ 
of Tobacco, what will 987 hundred weight coft? 


—. WAnfw. 92121 which by the common Rule of Pra= 


ice by Aliquot parts is found out in a quarter” 
of the time, that will neceflarily be required to 
work it by Decimals, which at laft will give anime 


perfect Anfwer ; I might inftance the like inconve- 
-nience divers ways, were it not for lofs of time; 


fo that the right ufe of Decimals depends upon the 
difcretion of the Artift. 


IJ. When a fingle Fraétion hath for its deng- 

- minator a number confifting of 1 or 

The definition unity inthe extream place towards the 
of 4 Decimal Jett hand, and nothing but a Cypher 
"aH or Cyphers towards the right, it is 
more particularly called a Decimal: of this kind 


are thefe that follow, 7‘, that is, five tentlis 5 ,+%5 


five hundredth parts ; likewife thefe are decimal fra- 


| HONS, gsSly gee chy Taetts CC 


HIT. A Decimal fraéion may be expref’d with 


i 


\ 
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out the Denominator, by prefixing a point orcom- — 
ma before (to wit, on the left hand of) the Nume- 
rator, fo: may be written thus .5 or thus 45, 
=2%, thus, .25, or thus, ,25. | | 


IV. In Decimals when the Numerator confifts, 
not of fo many places as the Denominator hath Cy-~ 
phers, fill upthe void places in the Numerator with 
Cyphers prefixed on the left hand: fo ,.% is written 
thus, .05 ; likewife ,.$ thus .oo5 and 5.25, thus, 
0205, likewife +.+%, thus .006. 


 WAn Decimals thus exprefs'd,the Denominator is 
difcoverable by the places of the Numerator: for 
if the Numerator conlifts of one place, the Deno- 
minator confifts of 1 or unity with one Cypher; if 
‘of twoplaces, the Denominator confifts of 1 with 
two Cyphers annexed; if of three, the Denomi- 
nator confifts of 1 or unity with three Cyphers an- 
nexed: fo the Denominator of .25 1s 100; the De- 
nominator of .os0 is 1000, and the Denominator 
of .096 is 1000. 
FI. Cyphers at the end of a Decimal do neither 
augment nor diminifa the value thereof : {0125 2% 
1200, .2000 are decimals, which have one and the 
fame value, for 2° being abbreviated by the eighth 
Rule of the feventeenth Chapter, will be made 3 
‘and fo will:,22% or ,3333- | | 
VI, Wherefore Decimal fractions are eafily ree « 
duced to a common Denominator (which is 4 
troublefome work in Vulgar Frattions;) tor if all 
the Numerators of as many decimal fraCtions as are 
given, be made to confift of the fame number of 
‘Places, by annexing a Cypher or Gyphers at the 
i M 3 end 


: 


| 
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end (that is on the right hand) of fuch Numerators_ 
as are defective, they will all be reduced to a. com> 
mon Denominator, fo thefe Decimals, .2, .03,-927s 
(which fignifie ,3, -33, 4.2%) may be reduced in=~ 

to thefe, .200, .030, .027, which have a 10co fora 
common Denominator. 3 aos 

VIII. The order of places in any Decimal pros 
ceedeth from the.left hand to the right, contrary, 
to the order of places in Integers, whichis from , 
the right hand to the left: fo in this Decimal, .247_ 
the figure 2 ftandeth in the firft place (being the © 
outermoft towards the left hand, and next to the 
point,) the figure 4 ftandeth in the fecond place, 
and 7 in the third. Alfo in this Decimal .0245, a 
Cypher ftands inthe fir/t place, 2inthe fecond, 4 in 
the third, and § in the fourth. a 

IX. Every place inthe Numerator of a Decimal 

FraQion hath a peculiar Denominator, or proper 
_ value, viz. the Denominator of the firft place is 10, 
of the fecond, 100; of the third, 1000, Ge: fo that 
the firft place of a Decimal fignifies tenth parts of | 
an Unite or Integer; the fecond place, hundreth 
parts of an Integer; the third place, thonfandth 
parts of an Integer; @c. Hence it is manifefl, that © 
this Decimal .3254. (every place thereof being con- 
fidered apart by it felf) confifts of .3, .02, .00§, 
10004, (Vid. gy eats geod) Ted9s Which being re- 
. duced to a:common Denominator (by the feventh 
- Rule of this Chapter) will give thefe, .3000; .0200, 
,00§0,.0004, (CO Wit, 18333, 10838, 10088; re70$) 
all: which collectively make .3254) (or 33638) 

X. In whole numbers, the firft place above (that 
is on the left hand of) the place of Units, Agi 
ey F were Kain a aR Bat ink eae : : S 

, a 
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fes Tens of Units; but the firft place beneath, 
‘that is on the right hand of) the place of Units, 
ignifies tenth parts of 1 or Unity, and is called the. 
irft place of Decimal parts, or place of Primes 3 
likewife the fecond place above the place of Units 
ignifies hundreds of Units, but the fecond 
ylace beneath the place of Units, fignifieth hun- 
dredth parts of 1 or Unity, and is called the fecond. 
lace of Decimals, or place of feconds; fothatas 
the values of the places in Integers, do afcend in, . 
a decuple proportion from the place of Units to- 
wards the left hand, fo the values of the places of 
Decimals do defcend in a fubdecuple proportion | 
beneath the place of Units towards the right-hand : 
viz. Amongthe places of Integers, every follow- 
ing place towards the left hand, is ten times the 
Value of the next preceding place: But among. 
ihe places of decimal Parts, every following place 
towards the right hand is one tenth part of the 
value of thenexe preceding place: All which will. 
bé evident by the following Table. « 
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‘the point exprefleth 73285 Integers or Units, but 
“the number on the right hand of the point expre!- 
feth only 8237 parts of (or an Integer) fuppo- 
fed to be divided into 10000 equal parts. In like 
manner this number 5 .8 fignifies 5 Integers and 
eighth tenth parts of an Integer, and this number 
285 .82 fignifies 285 Integers‘(or Units) and .35 


Y 


parts of an Integer. 


CHAP. XXII. 


Concerning the Reduction of Vulgar Fractions 
to Decimal Fractions. 


4) 


1.¥ F the greateft Integer of money,as alfo of weight, 
A meafure,&xc. were fubdivided decimally, to wit, 
a pound of Englifh money into ten equal pieces of 
Coin, and every one of thefe into ten other equal 
pieces, &c. and meights, meafures,&c. after the fame 
manner: the do¢trine of Arithmetick would be 
taught with much more eafe and expedition than 
now it is; butit being improbable that fuch a re- 
formation will ever be brought to pafs, I fhall pro- 
ceed in directing a courfe to the ftudious for ob- 
‘taining the frugal ufe of fuch Decimal fractions as 
are in his power. BaP ed 
J. Forafmuch as in Arithmerical queftions,fome 
of the given numbers do for the moft part happen 
to be fractions, a way muft be fhew’d how to re- 
duce a Vulgar Frattion to a Decimal Frattion, yet in 
| Ls me 
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174. Redastion of Vulgar Fractions. Book I. 
fome cafes there is no need of this Reduétion; for 
example, a foot in length is vulgarly fubdivided in- 
to 12 inches, an inch into 4 quarters, and each 
quarter into two half quarters; but a foor may as’ 
_ eafily, and a great deal more commodionfly be di- 
-vided, firft into ten equal parts, and then each of 
thofe into ten other equal parts, and each of thefe 
into ten other equal parts ; (or at leaft fuch. divi- 
fion may be fuppofed or imagined when it cannot 
actually be made.( This foot in length fo divided be-_ 
‘ing applied to the-fides of /uperficial figures, or of - 
folids will at firft fight give the quantities oflinesin — 
feet and decimal pares ofa foot (as readily as a foor 
vulgarly divided will thew you how. many feet, in-- 
ches, quarters, and half quarters are contained in 
any line) from whence the fuperficial or folid con- 
tent may be found in feet by multiplication only; and — 
how much this excels the vulgar way, | fhall part-_ 
_- Jy manifeft in the fifth Rule of the 26th Chapter. 
The like fubdivifioa I would have to be made of 
a Yard, Perch, &c. | a 
JIT. A fingle fraction,which is no decimal 

7 fraction, may be reduced into adeci- ° 
» $e I 1 mal of the fame value, or infinitely 
54 if fe Pies near {for all valgar fraétions cannot 
Bion | be exactly reduced to decimals) by 
‘the Rule of Three Dire&; for as the 

Denominator of any fingle fraction whatfoever, is — 

- to the Numerator theseof, fo is any other Denomie _ 
nator to his corre{pondent Numerator: Example, _ 
let it be required.to reduce j intoa Decimal,whofe 
Denominator is affigiftd to be 1000, fay by the Rule 
_ of three, if the Denomiaator 8 hath 5 fora Nume-. 
rator, what will che Denominator 1909 require for 


* 


hap. XXL. to Decimal Fractions, 375 | 
Numerator? Multiply and divide asthe Ruleof = 
neg dvrect doth require, fo will the fourth prepor= 
nal he found to be.625, which is the Numerator 
ught; therefore +$34 Or .625, isa decimal frattion 
ual in value to +. Another Example. Let it be re- 
lired to reduce = ;2 Into a decimal frattion, whofe 
enominator fhall be 100000, fay by the Rule of 
ree,if240 the Denominator give 7 for a Nume- 
tor, what will the Denominator 10os00 require 
ra Numerator? Anfw. 2916 and fomewhat mores 
it that which the faid 2916 wants of being atrue 
lumerator is lefS than ,..1 part of an Integer, 
erefore the decimal frattion 7.224% OF .02916 isal- 
oft equal to 772, which <7 cannot be exactly re- 
uced into a decimal frattion, The like will happen 
1 the redvétion of moft vulgar fractions to decimals, 
1 which cafe, the Denominator of the decimal moft 
e afligned to be fo great, that what is wanting in 
he Numerator may be an inconfiderable vaiue. 


IV. Upon the aforefaid ground, the known or 
ccuftomary parts of Money, Weighr, Meafure, Time, 
cc. may be reduced to decimals: for if youdefire to 
now what decimal frattion of a pound frerling is ¢- 
al in value to one fhilling, confider. firlt that a 
sound is the Integer, and that 20 shillings are equal 
o that Integer,therefore 1 fhilling is ofa pound, . 
1ow if we conceive one pound to be divided into 
00000 parts,viz. if we aflign 100000 for the Deno- 
ninator of adecimal frattion, the Numerator will be 
‘ound by the aft Rule to be 5000, fo that 15°... OF 
05000 or .os (for Cyphers at the end of a decimal 
sre of no ufe, as hath been fhewn in the oth Rule of . 
he 22 Chapter)is a decimal fraction Of a pound, and is. 

gO RES Oa Ee EN EES aly, 1 
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de felf.’ After the fame method may the vulgar ’ 
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actly equal to 1s. or ,% part of a pound fferling. — [ 
_ In like manner forafmuch as 240 pence are equal 
to a pound of Englith money, 7 pence are 7 parts” 
of a pound, which fraéion will be reduced into this” 
decimal 029161. which is very near equal to -72—" 
for it wants not royce. part ofa pound. Moreover. 
fince 960 farthings are equal toa pound Englifh, one” 
farthing is <3 part of a pound, which will be redu-” 
ced into this decimal .oo1o4l. very near; ' but’ 
if you pleafe to proceed near to the truth, | 
you will find this decimal .00104166, &c¢. tO an- | 
fwer a farthing, and fo by augmenting the Deno- | 
‘Minator with Cyphers, you may proceed infinite- 7 
ly near, when you cannot attain unto the truth / 


Sexagenary Fractions ufed in Affronomy be reduced | 
to decimals, for fince a degree is ufually fubdivi- — 
ded into fixty parts called minutes or primes; a — 
prime or minute into fixty parts called feconds; a 
fecond into fixty thirds; a third into fixty — 
fourths, &c. and‘ confequently a degree is equal — 
Unto 60 minutes (Or Primes) or unto 3600 feconds, _ 
Or 216000 thirds, or 12960000 fourths, &e. It is — 
evident that 7 minutes (or Primes) are 6% parts — 
of a degree, which by the third Rule of this — 
_ CHAPTER may be reduced into the Decimal — 
11166, &c. Alfo 29 thirds are argose parts of a 
degree which may be reduced into the Decimal © 
000134, KC. ¢ ty ot ae ; | 

‘Moreover, 58: 33 : 14: 12, that is, 58 primes, 33 
feconds, 14 thirds,and 12 fourths may bereduced toa — 
decimal in this manner, viz. reduce them all into — 
fourths (according to the fixth Rule of the feventh — 
— Chapter) fo will you find 12647652 fourths, which — 


: . 
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are 22547532 parts ofa degree, which vulgar frattion 
may be reduced into this decimal of a degree, to 
wit .975899, &c. (by the third Rue of this 
Chapter.) , 

This to the ingenious will be a fufficient light 
for the finding of the Decimals congruent to the 
frillings,pence, and farthings,which are under a pound 
ferling ; alfo the Decimals of the known parts of 
Weight, Meafure, Time, &c. as they are exprefs'd 
‘in the following Table, wherein you may obferve, 
that moft of the Decimals confift of 7 or 8 figures, 
yet’ in ordinary practice, you fhall have occafiog 
to ufe only the firft five, and fometimes fewer. 
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FP. This Table aforegoing confifts of ten feveral: - 
Tablets, of which the firft (intituled Wall 
Englifh money) contains in the firft . Tabier 1.of 
column thereof the particular Fra-  Euglifs money, 
tions (viz. the fhillings, pence; and : 
farthing) of a pound fering ; andin the other co- 
Jumn the decimals, unto which they may. be refpe-. 
decimal, anfwerable to 135, .0208333 to sd. and™ 
.003125 to 3f. Likewife, 0489583 is the decimal. - 
of 11d. together with 3 farthings: Alfo .03125 
is the decimal of 7 pence half-penny. 
’ VIL The next Tablet (intituled Troy meight( con- 
tains in the firft column thereof the hr 
particular frattions (viz. the Penny 2. Of Try 
meights, and Grains ).of an ounce Troy. eight, 
and in the other their refpective de- ie og 
cimals: fo .6.is the correfpondent decimal of 12 
penny weight, and.0020833 of rgrain. Likewife 
.025. is the decimal of 12 grains. ay one 
°? 7, The third Tablet Cintituled 4verdupois 
reat weight) contains in the firft co- 7 
um thereof the FraGions (viz. the 30 Of Averdis 
Quarters,” Pounds, Ounces, and the 
Juarters of an Quace of an Hundred ! 
_decording to Averdupois weight, and in the other 
their proper decimals: fo.s isthe decimal of two. 
guarters or half a hundred,.1 517857 of 17 pounds 
ee si aN 0033482" 


Lak og 
ae 


Gively reduced : So in the fame Tablet .os is theese 


oP. 
5 Se) ge a 3 


"4 
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0033482 of 6 ounces, and :0004185 the decimal 


of 3 quarters of an ounce. : 
FI, The fourth Cintituled Averdupois little 
weight) fheweth you the fraGtions ( viz.‘ 


om sc ete the Ounces, Drams, and quarters of a 
ietahe ” dram) of a. ound Averdupois, together 


| with their ‘refpectiwe decimals: So the 
decimal of 3 Ounces is .1875, the decimal of 9 
Dramis is .03515625, and the decimal of one quare 
ter of a Dram is .0009765. oe ae 
IX, The fifth (intituled Liguid meafures) hath 
__,, the fractions (viz. the Pints and quarters 
E aa fh m8 of a pint ) of a Gallon, and likewife their 
MONS Several decimals : So the decimal of 5 
Pints is .625, and the decimal of twoquarts or half. 
apint is .0625. : tel 
X. The fixth (intituled Dry meafures) gives you — 
the fractions (viz, the Bufhels, Pecks, 
we A Pe quarters of Pecks and Pints) of a quarter, 
Reve together wich their pecdliar decimals : 
fo .375 isthe decimal of three Bufhels, 03125, of 
one Peck, 0234375 of 2 of a Peck, and .003906 of © 
two Pints. C2 , ; Rese: 
_ Xd The feventh Cintituled Yards and Els) of- 
_ _. fers you the fractions (viz, theQuarters of 
7- Of Long yards and Ells, Nails, and quarters of Nails 
meafi of Yards) and their refpettive decimals: 
fo .25 is the decimal of one quarter of a Yard or Ell, 
-125 of two Nails, and .046875 of three quarters © 
of a Nail. ms 2 : 
Alf, The eighth (intituled Reduttion’ of Inches, 
_ &c. to decimals of a foot) prefents unto you the 
fraGtions (to wit, the Inches, quarters and — 
half quarters of an Inch) of a for, pasa 
i Bax pe, Shee 
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with their correfpondent decimals: So.4166666is — 
the decimal of 5 Inches, .0625 of 2 of an Inch, and 
20104166 of $ or half a quarter of an Inch. 
xu. The ninth Tablet Cintituled Dozens) . 
yields you the Fraétions (vz. the Do- | 
zens and particulars ) of a Grofs, as 8. of rhings 
alfo their refpective decimals: {0 .25 accompted by 
is the decimal of 3 Dozenand 048611 the doxene 
of 7 particulars. — 4en 
YIV. The tenth and laft Tablet Cintituled 
Time) gives you the Fractions(viz. the | 
Hours, and Minutes) of a Day: SO 9. of Time, 
"(625 is the Decimal of 15 hours .0375 Oat 
of 54 minutes, and 0006944 of one minute, 
XV. When a fingle Fraction of any of the pre-” 
mifed Tablets is propounded to be © : 
reduced to a decimal, find it inthe The ufe of the 
firft Column of the Tablet, unto fame. rece for 
which it belongs ; this done, juft a- eof find ae? rig 
gainft that Fraction fo found, you gions is desis 
fhall have the decimal required: SO mals, 
13s. being propounded, taking the | 
fir premifed Tablet, | find 13s.in the firft Column 
of the Tablet of money, and juft againft the fame 
thirteen fhillings, I obferve .65, before which having 
prefixed a point, and by that means figned it for 
a decimal (according to the third ‘Rule of the 22 
Chapter of this Baok ) I conclude the fame .65 f0 
ordered, tobe the correfpondent decimal of thit~ 
teen fhillings the.fraCtion propounded, In like 
manner .0229166 is the decimal of 11 grains in the 
Tablet of Troy weight 5. and 0357142 the de- 
eimal of 4 1b, in the Tablet of Averdupais great 
weight, BC. . ol epeetty B 
oN 4 XVI, When 
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471. When two or more Fractions are. pros 
pounded, and it is required to. find adecimal equi- 
valent unto the fum of them, “find the decimal of 
each of the Fractions given according to the daft 
Rule , then adding together the decimals fo. found 
that, iatire fimis the decimal fought : So 1 35 §de 

being produced to a-decimal, is 670833 ; for the 
decimal of 135 is .65, and the decimal of © a 
-02083 3, which being added together (by the fe- 
cond Rule of the 24th Chapter. of this Book). a= 
Mowat to .670833, viz. the decimal which repre- 
fents «35 5d. the Fra@ion propounded : In like’ 
manner the decimal of 9 peny weight, and 13 
Grains is .4970833, and the decimal of 4. C. 19 1b. 
7 Ounces, Is .67354, &c. ; ae 


; £35. - 65 f ab 
jd. 020833000 
| 3670833 aie’ 
og 9 pat 4s | 
: 13 gr. 4027083 
477083 


3(Q): Cee 
7 ounce .00390 


Andhere as you fee meer Fraétions reduced, fo 
likewife may the Fra@tions of mixt numbers be re- 
duced to. Decimals; for example, thefe numbers 97 


ra 


- bs 4 : \\ _ 
Shap. KKILL. to. decimal Fractions. . 209 
b,.7,ounces, 13 4 drams. Ttemof 67 Gallons. 5.3 
pints. Item 28 Quarters, o Buftiels and 2 3 Pecks, 
after reduction are 97 S01, OF +71 O7y ahd 26 - 


97.4375, : 67.625 | 28.0625 | ius 


TAR 6) Yea ae ot So ean O1§6 

ie 0009 q mms OF pay 

—_ 67.7197 28.0781 
97-4891 7 


. Again 22% yards, 3 4 Nails ; Item 36 Grofs, 3 
Dozen and 5 particulars, being reduced, are 22 
7031436 .2847. T : 


2.2.5. 1 
1875 36 425 

su SOs km BS "0347 

22.7031 36.2847 


XVII. When a Decimal is propounded to know 
what Frattionit.reprefents, fearch Sail 
the fame Decimal inthe fecond'Co- 2: %f Decimals 
lumnoftheTablet,untowhichitbe- gy, We det 
longs, where if you.find it expreily, : : 
the number juft agaiait it in the firft Columiis the 
fraction you look: for; So .65 (ceprefenting the 
fraGion of a Pound fterling,) being given, I find 
it in the fecond Column of the Tablet of Money, 
and over againift ic in the firft Column I find 13s, 
which is the fra@iion reprefentedby .6s, the deci- 
mal propounded... In like manner, 3 .o25 (repre- 
fenting 3 ounces and .o25 of an ounce Troy ) being 
propounded, the number reprefented by it, is 

3 Ounces, Op.w. 12:Brains. | 
- XVII, .When in the fecond. Column of the 

| Aa BY Tablet, - 


a ae 
aio Reduition of Vulgar Fractions, &c. Book I, 
‘Tablet, unto which you are directed, you Cannot 
precifely find the decimal propounded, fearch that 
which being lefs, comes neareft unto it, and take 
the number that anfwers unto it in the firft Co. 
lumn for the greateft fraction of the number re- 
quired: Then deducting the decimal fo found out 
of the decimal given, find likewife the remainder 
as another decimal, and take his correfpondent 
number for the next fraction of the number requi- 
red; and fo proceed in that order, till you have 
difcovered the intire number reprefented by the de- 
cimal propounded. | ata 
Example. 6739 being propounded, I demand the 
fra@tion of a pound fterling reprefented by ic; 
the decimal in the Tablet of money, which being 
lefs comes neareft to .6739 is.65, whofe correfpon- 
dent number in that Tablet is 13, which are the 
fhillings of the number-required ; then fubtracting 
(by the 1 Rule of the 25th Chapter of this Book ) 
65 out of .6739, the remainder is 0239, and 
- the neareft decimal in the fame Tablet to .0236, is 
0208, whofe correfpondent number is 5, which 
- are the pence of the number required. Laft of all 
dedudting .o208 out of 0239, the remainder is 
.0031,which gives you in the firft Column 3, being 
the farthings of the number required: So that I 
conclude the intire fraction reprefented by the deci= 
mal .6739, iS 135.54. 3f. ! : 
: 67391. flerling. 
Subtrah 13 5. 65 
| ea 10239) 
Subtrakh 5 dom————-——=.0208 
aaa ee eg ia 
, Ip 


- ms, 


care Faces Fi 
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Tu like manner 7.359C, being reduced by the Ta- 
blet of Averdupois great weight is 74C. 121d. 4 ounc. 
And 94. 58/5. reduced by the Tablet of Averdu- 
pois little weight is 94.16. 9 ounces and 6 drams. 


7 359 ©. 
Subtrakk 1 quarter ——=—-—~_-25 
‘ i © 109 
—— Saberatt 12 1b——- —— Oy 
ae Le OK, men anette OOD 
i | 94 «58 1b. 
Subtrakk 9 0%. —-——=-—- —. 56 
02 


6 Drams. —_—=.- 


obi WAP, “XXIV: 
Addition of Decimal Fractions. 


J, TO fach as well underftand the Woration of Dee 
~~ cimal Fraétions, all the varieties of their N#- 
meration, to wit, Addition, Subtrattion,&c.will be as 
eafie as the operations by whole numbers; therefore 
he that would be a good Proficient in Decimal A- — 
rithmetick, muft throughly underftand the 22 and 
23 Chapters aforegoing. | 
- II. When divers decimal fraGtions are given to 
be added together, they muft firft of all be orderly 
placed one. under another according to the Do- 
rine of their Notation. So if thefe Decimal Fratt:- 
ons, tO Wit; ,125, .39 and .7 were given to be ad- 
ded, they muft be written down thus ; 

. Ry ae . 0125 | 

39 


- 
wes 5 


ad 


OEP i... -_Aédivion of > Book I, 
OF. Af you will ae the fame ~ of places t to t be 
in all the decimals given, without altering tls Wae 
dues, they may be written thus, - aa 
125 peaiter 
.390 
-700 
ition Not thus, 
125 
: 39 
\ - a ee 


For va iciates or Cy.phers, which are of i like” 

| degrees or places muft be fubfcribed dire@ly one un= 
der another,viz. tenth parts of or primes mult be write 
ten down dire&ly underneath tenths, alfo*hune 
dredth parts or feconds mult be placed under hune 

_ dredth parts. as you fee in the firit Example, where 
-3 or threetenth parts im the fecond decimal ftands | 
directly under .1 or one tenth part in the firft deci- 
mal; likewife .7 or feven tenths in the third deck 
mal ftands direétly under the: tenths i in the former, 
and fo of the reft. J 
‘In like manner, when mixt ‘numbers, which cons | 
Aft of Integers, and decimal. parts are given to be. 
added, due refpee muft be had of their fub{cripti- 
on one under another: fo if thefe mixt numbers, a 


Wit, 32.056, .7.07,,.and 1.9 were given co be 


; added, they. mult. be. written down thus, 15965 . A 
i Ps ORs ey Pe tN Ss tee ie 
hTasirw ed few yo. bol 


i]. Having placed the decimals and drawna 
“dine upslerneali in Manner atorefaid, add them to- 
gether 


it 
k 


i 
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ether,beginning with the outermoft rank towards 
he right hand (as-hath been taught in Addition of 
hole numbers of one denomination in the third 
Shapter:) fo'if the decimals in the 'firft Example 
if the fecond Rule of this Chapter were given to be 
dded, f firft fubfcribe 5, which is all that ftands ih 
he firft rank towards the right hand ; then pro- 
eeding to the fecond rank, | fay 9.and - 
» makes 11, wherefore I write down 1, se, i 


yhichiis the excefs of 11 above 10, and Sanat 
or the 10 I carry 1 in mind to the next ray 
ank,faying 1 in mind added to 7 makes 8 1aty 


which added to 3 and make 12, where- 
or K write 2, which is the excefS of 12 above 10; 
snder the line, referving 1 in mind for the 1o,then 
“prefixa point before 2, which ftands in the firft 
lace of decimals ';and on the left hand of the point, 
© wit in the place of Units or firft place of Inte- 
fers, I-write down (being the rin mind) which. 
ione, I find that the fum of the Decimals giver. 

§ F 21g, that is,one Integer (whether it be a Fercbs 
Yard, Foot,@c. Jand +284 parts ofan Integer, as you 
ee in the Example: In like manner thefe mixt num~ . 
J€FS 32.0563 7.07 ands .9 being given to | 
be added, their fum will be found to be 32.056 
£1 .026,that is, 41 Integers and 1086 parts. 7.07 | 
of an Integer,as you fee in the Margin; 1.9 
more Examples for the learners exercile, -—--——~ 


are thefe. | . 41 O26 - 
oh pe BN 2, I pee aug ae Si | 
025 sa 26 i Ly he O. 32 

ESO gi SUIS areay Ori Dar. 

 peeeenen . USES Sy ak Bs RE | 


705 ‘sh Plows a 504 19 
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CHAR SEV ca 
Subtraction of Decimal Frattions. | a 


Z. Aving firft written down the greater of the — 
two numbers given «whether it be a whole” 
number, mixt number, or decimal) and the | 

837 — lefler underneath the greater, according ta 
-784 _ thedire@ions in the :fecond Rule of the 24 
-053 Chapter, proceed as you aretaught in Subs) 
traction of whole numbers (by the Rules of the 4th, 
Chapter:) Soif this decimal fraction .784 were 
given to be fubtracted from this deeimal .837, the 
remainder will be.os3, thatis +93 parts of an Intes 
595 094 8° 3 in like manner if this mixt number 

“8 .919 78 .919 were given to be fubtragied, 
sie rae HOM 295 .094, the remainder will be 
I73 216,426. Ineach of which examples you 

may obferve that 10 is bortowed as often as need, 
requires, according to the Rules of Subtraction, of 
whole numbers of one denomination: Note alfoy 

_ when the decimalsin both the numtbers given con= 
fift not of the fame number of places, that decimal 
which is defe@ive in places towards the right hand; 

- muft have the yoid places filled up with cyphers, of, 
at leaft cyphers niuft be fuppofed to be annexed: So, 

if this decimal .04338 be given to be fubtrated 
Br B05! from this .65, the remainder will be 
ees found to be .60662, and the Work will 
“433° _ftand as in the Margin, where you fee” 

} genes the three void places are fupplyed with 
-eyphers, and then the. operation is as in whole 
~~ gumbers, by borrowing 10s often as the Ki! i 
4 ig <> eae aaa | ure 


i 


4 


aes 
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gure cannot be fubtratted from the upper. More 
Examples of fubtra@tion of Decimals ate thefe fol- 
lowing. pa es 


24.04338 37 1394 
65 0.104. 35 
23.39338 36.396 1044, 


CHAP. XXVL 
Multiplication of Decimal Fractions. 


1, Hen two numbersare given to be multi- 
~ YVYV_ plied, and are both mixt numbers,or both 
Decimal fra¢tions,or one of them a whole number, 
and the other a decimal or mixt number ( which are 
all the cafes thatcan happen) there is no neceflity 
of writing them down precifely one under the 
other as in Addition and SubtraGion, for the pro- 
du& or number fought in Multiplication de- 
pends not upon any regular placing of the two 
numbers given: So ifthis mixt number 96.3 were 
given to be added to this mixt number 


1. 30526, they ought to be written one va 
under the other, as you fee (according > *3 


to the fecond Rule of the 24th Chapter; )but if they 
are to be multiplied one by the other, they may 
be written thus, | 
I. 30526 

sine ! 56.3 | 

‘II. Inany of the. Cafes which may happen in 
Multiplication of Decimals, multiply the numbers _ 
given as if they were whole numbers, then cut off 
always from the product by a point, comma, or 
i | aero 3 line 


216 | \Maltiplication of © Book’ 1, 
line, fo many places towards the right hand, ‘as. 
.. there are places of decimal parts in both the num- 

" ber’ given to be multiplied; that done, the figure 
or figures (if any happen to be) on the left hand 
of the faid point or line of feparation doth declare 
the Integer or Integers ia the product, and thofe 
~ onthe right hand of the point are decimal parts” 
- of an Integer: So if this mixt number 56 .3 (that 
Is, 56 Integers and.,% of an Integer) be given to 
be multiplied” by ‘this next number 1.30526, the 
product willsbe found: 73 .486138)that is) 73 In-” 
tegers and 1.486848 parts of an Integer; for ha-_ 
ving chofen that to be the Multiplicator, which will - 


cafe lealt work, and fubferibed it under the Malti- © 
plicand(to wit,56 .3 underneath 4.30526)I proceed 
according to the Rules of Multiplication of whole 
mombers, viz. having drawn a line underneath the - 
numbers given, I multiply all ‘the Multiplicand, to” 
Wit, 1. 39526, as if it were a whole number, by 3the © 

| firft multiplying figure,and fubfcribe — 

1. 30526 tiie produd thereof, which is 391578. 
~_._§6-3 tinderneath the line, and proceeding © 
391578 in liké manner withthe other multi- © 
78316 plying figureso and 5, at laft'l find | 

~ 652630, ‘thé total of the particular products — 
7731486138 to be 73486138 5 and becaufe there 
peas are fix places of decimal parts in both — 
‘the numbers given (to wit, 5 places of parts in the 
multiplicand,and place in the multiplicator) I cut 
__ off 6 places to the right hand from the total before 
produced, fo will it ftand thus 731486138: Where-_ 
fore I conclude that the true produ@ is 73 r4828d8 
or 73 486138, that is, 73 Integers and almoft 2 
Of aaidateger {41% 405) \ eamia | 7 i 
Je duit a 
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In like manner, if this mixt number.246.25 (that 
is 246 725)were given to be multiplied by 35 Inte« _ 
gers, thé trae product will be found 8618. 75, that 
is 8618 Integers and ,23 parts of an Integer,as you 
‘fee by the operation in the Margin, . 
where you may. obferve that two, pla- 446,25 
ces are cut off from the total num-.. 35° 
ber produced of the multiplication, -—+~—— 
towards the right hand, becaufe there 123125 
are two places of decimals in the,mul- 73875 


tiplicand (the multiplicator conlifting ——-—. 

of Integers only; ) but if there had been 8618.75 | 
decimal parts alfo in the multiplica- 9. | 
tor, fo many more places fhould have been cut off}. 


as was fhewed in the firlt Example. 


~. Again, If thefe two decimals 87 and .9 ( to wit 
.i2and,2 ) were given'to be multiplied one by the ~ 
other,the true produd will be found to ee 


be .783, that is, 28% parts ofan Integer - hs See 
as you fee in the Example, where'you ht NS ay 


may obferve that the product is a 6: Cae PERE A 
ion only ; for after 3 places (being the 7783.) 
number of piaces of decimals in both — 
the numbers given to be “multiplied, are cut off to 
me ae hand, there remains no Integer onthe left 
and. | ; ‘past | 
UI.) When the multiplication is finifht, if there 
arife not fo many places in all as ought to be cut. 
off by the fecond Rule of this Chapter (which may — 
often happen when the produdt is a fraction; } in 
fuch cafe, as many places as are wanting, fo many 
cyphers mult be prefixed to the prodnét on the left 
hand thereof, and then a uupint muft be’ prefixe 
Be: cat are 


¥ 1 %, 
"ia 


ae 


218° a tap lacanton of LY » Book’ t 
| to fi ign the sreidtie fo increafed for a dieciagh So. 
~ thefe decimals’ .0375 and .og. be+ 
ing given to be multiplied one by 


dave | Ha ‘the other, J: multiply 375 by: 50 
-.og se) and there varifeth 1875 : Now ac-). 
—_t-— cording to the -fecond Rute, of 


001875 this Chapter, ‘T fhould cut off 6 
ements ‘Places to the right hard, and here! 


“5: §25 are’ but’4 inall’; wherefore I pre-! 
0026 fix two Cyphers, to wit, as many: 
——-. as there are places’ wanting, andi 
“@ig31g0° ° othen prefixng a point, the-true:’ . 
sitoso /  produ@ ‘will be .co1875 or 
mee OT. In ike manner if this 
00143650 mixt number § 525 be multiplied 


by this decimal .0026,- the true’ 
_produd will be found to be” 
shin 10143650 (Or ps0035 5%) as you | 
may fee by the operation in the Margin, wheres 
one Cypher is prefixed to the Numbers arifing fr omy 
. the ‘total Multiplication to difcover the true pro® 


~ duct. © 


: “éed to the known or accuftomed 

Fo veduc Deed parts: of fuch Integer by Multiplica-” 

known parts of ton only, for it the decimal Fraction © 

the Integer. given be multiplied by that number! 

: ‘which declareth how many known’ 

eek parts are equal to the Integer, the Produc& gives” 

the number of known parts required: So this de-" 

- cimal Fraction of a Pound fterling, to wit, . 8687 " 

- being propounded, Tmultiply it firft by.20 (the 

number of ‘Shillings contained in a Pound) andthe” 

‘a a gives 17 hes aad 3940 Parts of ia. 
Sails 


Ca 4 Ph,’ 
el uy ie 
ye Can A ea 


‘I. Decimal parts of an Integer may be-retiual | 
‘4 


fi 


% » 


by 12 (the sumber of Pence: 


in .a Shilling). produceth 4. °°) 86871, | 


pence, and ):488. parts. ofa 9: 2 4, 20) 


Penny 5 Laftly, multiplying.) (4 -— ae 
488 by 4 (the number of Far-> Shi, - 1713746 


‘things, which make a Penny). 12 
the produG gives one Farthing, ©) 0), -_-—.—_. 
‘and .9520 parts of a Farthing, >». ? 7480 


#. 


which are very nearin value’... 374. 


‘tovanother Farthing, fo it ap- 


‘pears that .8687 parts df a Pence iIuBBO 


Pound fterling are 175. gd. 


2f. very. near. | After the - a 
-fame manner, .a/decimal fra- Farth. tl9g20 


ottion of any Integer whatfo-. i: ..-» it 
-€ver may be reduced into the known or accuftomed 
/parts of fuch Integer. LY a0, ¥ 
| A briefer way: to value any decimal part-of a 
“Pound of Englifh Money, without 


Aofs of a Farthing,may be this,viz. 4 brief way to find 


the figure (if any happen) in the the value of any de- 


cimal Fraction of 4 - 


Mfirft place of the decimal being i 
doubled, gives Shillings; alfo it jai, Psi? 
there be 5,0r a figure greater than A Migueiine 

»§ inthe fecond place, oneShilling more is to be ad= 
ded tothe former; laftly, when s is taken from 


‘the figure in the fecond place, if every Unis in the 


remainder be accounted as Ten, and the figure in 
the third place as Units, thefe Tens: ahd Units 
taken as one number and leffened byt, give the 
‘number of Farchings,’ which with the Shillings be- 


fore found declare: the value of ‘the decimal pro-. 
pounded; likewife if the figure in the fecond place 


f W hea 
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P. 


0 «. Dalepliesion if) ¥ "Boole! b 


Ion iGwheti any: varies be lefs than's, every’ Unit in 


. decimal .319/. 


fuch figure is to be accounted ten as before-:*fo.in’ 
‘the decimal before-mentioned, to wit, .8687/. the 
figure 8 in the firft place being doubled gives 16° 
-fhillings, alfo becaufe 5 is contained in 6 which 
cftands in thé-fecond place, one fhilling more is to. 
‘be added to the aforefaid 16 fhillings, which will 
‘now be made 17s. that done, the remainder of the 
‘faid'o after 5 is fubtradted, to wit, 1 being efteem’d 
as. 10, and added to 8 (which ft ds in the third 
_ eplace,-and to be efteemed as units y. gives 18, from 
_ which abating'1, the remainder is 17 farthings or 

“¢4 pence and a lati fo that the value of the 
~faid decimal] .86871. is found as before’to be r7 
¢fhillings 4. pence. 1 farthing. After the fame man- 
~ ner this decimal of a pound of Englifh money, to 
wit, .319 will be‘reduced to 6 fhillings and 1 far- 
things, or 6 fhillings 4 pence 2 farthings, which 
- wants lefs than afar ching of the exact value of the | 


¥. Having explained all the cafe in: Multiplied 
ae ‘tion of Decimals, 1 fhall here give the 
: Sec ihe quefti-  Yearnerva tafte of, their excellent Me 
ons fi abgies iH by fome familiar ' queftions whereby 
Sai of ihe it willbe evident, that what is often d 
 Appeniix. times performed by many tedious 
| Maltiplications. and Divifions in the 
~ vulgar way, is effected for the moft ok by one or 
two Multiplications in Decimals. 
‘The firtt Example may be this: Suppofe tere isa 
_ certain pieceofWain/cor, in form of a Reétangled Pa- 
_ rallelogram,. borne rity called a long {quare, whofe 
breadth is 3yards, 3 of ayards t zailand *. ofa nailyand 
the paige of eahguacre of a suse the ir is to 
ba _ know 


a 


} ents ; ; ' 


Chap. XXVL Diesel Peattions, gee 


know how many: Square yardi areicontained in thaty | 


bere of Wainfcor;, here becaule itis defired. that, . 
the fuperficial. content. may, be given iy yards; the . 
parts of a yardas wellin.the breadthas in the length * 
of the Wainfcor which, are before. exprefs'd. by: they 
accuftomed parts of quartersnajls, &c. mutt be redu- 


ced into decimal parts of a.yard, which are as eae. 


fie to, be found by asyard fubdivided | decimally,.as. 
the common parts of quarters and nails are-found4 
by .a yard vulgarly fubdivided: but for waatof a; 


yard fubdivided decimally,, this Reduction may be; 


performed, by. the feventh Tablet.ot the precedent 


Table. of Reduttion, we looking, into wie tad har; ty 


ble, right again{t *». of a yard,.1 find 
‘this decimal . 3 
Alfo the dental correfpondent * 
* had is-—~ —— a 10825 i 
nd the decimal of 3 + of a nail - 015625 


: Y The fum of thole three decimals _ 828% 25 
Wherefore the. Deeadth of the 
Waintcot in .yards, and decimal > 3s 8281 25° 
parts is ——_—- --——---—— 
| Again: the decimal of halfa yard, 
is. -5> wherefore the. length of theo. bbe 
Waintcot i 16 eens nem name 
.,The length and breadth being 
multiplied one by the other pro- 
duce the fuperficial content, there- > 24. 8828125 
fore the number of {quare yards re- : 
eae DS meen pemcemsrmatt sr ieee marie ll 
Wherefore I conclude that 24 {quare yards and. 
Aomewhat more .are contained in that piece of 


AO ke Wainlcgyt 


Pi A ‘ 
‘ ra Bei 


222° | Mahiplication of « ae “Book. ef 
 Wainfcot 5 sind 3 it is evident by the Firft place of ine | 
decimal, that what is above 24 yards: is more than: 
* but icf than +2 of afquare yard; or more ftri@- 
ly, itis more than * 3, but lefS than a of a fquare! 
yard: but: by taking. all the places in the decimal 
you have the exact anfwer to this queftion, becaufe: 
the common parts: of quarters, nails, and ‘quarters of) 
nails, may be always exactly reduced into decimals,* 
bit: ‘tliat feldom happens in other things; never-' 
thelefs; albeit by decimal operations you cannot. ale ( 
ways hit the mark, yet-you may come as near it~ 
a8is poflibly to be ‘imagined, ‘and that with much? 
more eafé than by! vulgar cémptitations in que- 
ftions of this peetires as. will appear by com-* 
- paring the precedent Sperm 
¥ Ge Mogi. ~ ration with’ the ‘com- 


BareZe--Ier-Ey mon way of working 
4. 8 & herein your view, ‘viz. / 
tra Phy the yards,” ca pares 
15 So of a yard, 1%mail, and & 

7 comm = Of a nail Cwhich expres 
—~ | the breadth before men- F 
S eae 8322 cioned yh ingle. | alle “be 

pre . ‘reduced into quarters 
chien of nails by the: eh 


245 quarters of nails. Rule ~ of the feventh’. 
~ Chapter 5~ fo there will | 
‘be found 245 quarters of Nails,’ 4s you fee by the © 
operation. 
_. Again the-o, yards and half whieh: exprefs the” 
length aforefaid, muft likéwife bé’reduced into. 
quarters of Nails by the aforefaid: Rule; fo there 
will be found 416 quarters of: Hails of Bhavd as 
fon: fee ie the: Pees a ie 


te . eT ae ee 
5 ni aN } a 
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nas 416 quarters of Nails. 


») Then Multiplying the breadth and length one by 
‘the other, to wit, 245 by 416, the prodvu@ will 
give. 101920 for the fuperficial: content of the 
‘piece of Wainfcot in fquare quarters of nails of a — 
‘yard; now thefe fquare quarters of nails gf ayard. — 
‘muft be reduced to fquare yards, and she’ readieft 
way to perform that, is to find firit of all how ma- 
‘my quarters of nails of a yard are contained in one 
yard in length, viz. fince there are 16 nails ina 
yard, there’are confequently 4.times 16 quarters of 
mails, to wit, 64 quarters of nails in a yard ia 
‘ength; therefore 64 multiplied by 64 produceth 
4096 fquare quarters of nails in a yard *fquare; 
laftly, 1 fay by the Rule of - three, it 4096 fquare 
quarters of nails of a yard give 1 yard-fquare, how — 
many yards {quare wil] 101929 {quare quarters of 
nails give? So will the anfwer be found 24 +45 
yards, whichis the fame with 24 .88281295 before 
_ found by-the-decimal operation | (for 2¢5% is equal 
to the décimal ‘8828125, as will appear by redu- . 
cing them -to-a common denominator by the four- - 
2 eee O 4 . - feentin 


mm \ Bs sF 


*, Nj e ‘ > — 
ae ‘a yy er 
= ¥ Sur ; : " oe a 
cae 4 - - 
a GRP 2 ee eee ie S. Vie + 


"s sheq " Multiplication af EV Beal. L 
teenth Rule of the feventeenth Sins. Now I 


a leave itto the Reader to judge, which of thefe two 


ways is the more expeditions, -and- fo let him take 
which liketh him beft. 
Example 2. “There is a fquared piece of Timbet 
terminated at both ends with equal long {quares, 
viz, the breadth of the piece of Timber is 1 foot § 
Inches 3 quarters of an Inch, and 1 half quarter of 
an Inch; the depthor thicknefs is 1 foot 3 inches 4 
: ita Al of an Inch, and + or halfa quarter of an Inch: 
‘and the lengthof the piece is 11 feet x0 inches, and 
3 quarters; the queftion is how many folid or cubi- 
eal feet are contained in that piece of Timber ? The 
"Anfwer may be found by decimal Adultiplication in 
manner following, wz. Forafinuch as itis:defired 
that the; dolid- content may be given in feet, the 
‘pparts of a foot as well in the breadth, depth, »and 
_-Hlength,which are before ex prefs’d by the accuftomed 
‘parts ofanghes, quarters, and half quarters, muft be 
reduced into the decimal parts of a foot, whichare: 
-as-eafie to be.found by a foot fubdivided decimally, 
‘as the other common partsiby:a foot vulgarly fub- 
— sdivided) but for want ofa foot-fubdivided decis 
mally “this Reduttion may be performed by ithe 
eighth Tablet-of the precedent Table of rie 
Bidas Viz en 
The.decimal. correfpondent: to hs heb ie 6 


ches is: 

The decimal of ,4 of an Inchis. is———--—- .062_ 
__ The decimal: of half a quarter of an? 9. 
iach i is oe 


= 
3 


omen Sorter eee npr 
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In like manner the common parts of Inches, ec. — 


in the depth or-thicknefS of the piece of Timber, 


will be reduced-by the faid Table, into thefe 


decimals, wx. [ 


iT He decimal corré{pondent to 3 inchesis —.2 5 
~The decimal of ; of an Inch is ——~———.02 


~The decimal of half a quarter of an Inch is—.or 
“The fum of thefe 3 decimals is —- -—- 


hy x. ae | 


Wherefore the depth or thicknefs is———- + ,28 


‘ “Again the accuftomed parts of Inches, @e. in the 
length of the piece of Timber will be reduced to 
thefe decimals; viz. | | 


 Thedecimal of 10 Inches {$a 833 
The decimal of 3.of an Inch is -—-——--.062._. 


- The fom of thofe 2 decimals is ee BIS 


Wherefore the length of the piece is-—-11 .395 — 


Now if the breadth, depth andlength be multi- 


plied continually, the laft product is the folid cOn= — 
tent required, viz. .488.multiplied by 1.28pro- 
duceth 1.90464, which multiplied by 11.895 pro- 


duceth22 .65,@¢. Wherefore I conclude;that 22 


folid feet, half a Foot, and.fomewhat more than 
half a quarter of afogtare contained inthat piece — 


of Timber. 


(Example 3. How many Equinottial Degrees are 
correfpondent unto 136 days, 21 hours, and 40 mi 
nutes? The Anfwer is found by multiplying the 
time given by 360, for as 1 dayis to 360 degrees, fo 
136 days, 214 hours, and 40 minutes, to the Equinottie 
al degreesrequired , but firft the 21 bowrs and 40 


minutes maui be reduced to decimal. parts of aday, 
oe OTH 


hy the tenth ‘Tabler, thus. 


am \ = . ns 4 , ‘ I yl 3 
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wa6 oo \' Divifiomof . + «Book ly 
«The decimal of 21 hours 5-875 pi 
>> The decimal of 40 minutes is——+——-.03.779 


- The fum of thefe2 decimals js—_—-_——, 92.79 

. Therefore the time propoundedis--. 1 36.90277 

. Which being multiplied by 3605 

_ prodaceth————___ —-—  $49284.99,80 
’- Wherefore I conclude, that 49284 .99 or very 
| Hear 4928 § Equinoitial degrees are correfpondent _ 
unto 136 days, 21 hours, and 40 minutes, which 
Was required by the queftion. = een. 
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 Divifion by Decimal Fractions. - 


_ 2LYEN any of the Cafes which may happen in Di- 
__h Vilion, if the Dividend be greater than the D 
_ vifor, the quotient will be either a whole number | 
- erelféamixt number: But when the Dividend is _ 
_ defsthan the Divifor, the quotient muft neceflaril 
bea fraction; fora leffer number is contained ina 
“p Breater once at the leaft, but a greater is not con= 
| Rained once in a leffer. : x 
_ © JE’Sometimes the Dividend, whether it be a « 
_ whole number, mixt aumber, or decimal fraction, 
_ as to be prepar’d by annexing acompecent nu mber 
of Cyphers thereunto, to make room for the Divi- 
for: Soif 32,5 were given to be divided by 17. 325. 
. the Dividend 32 .s.muft be increafed with cyphers. 
__ at pleafure after thismanner 32 .go000 &c. Like» 
_ wife iff were given tobe divided by 360, the Di- 


| 7 :  Vifion 
? 7 i \ ; AN F , 3 ; $ ‘ i ‘a 


ef 


hapsX XVII. Decimal Fractions, dap 
ifion cannot be made till the Dividend 4 be increa- 
sd with cyphers, which being annexed, the Divi- 


he cyphers annexed in manner aforefaid do fupply. 
jlaces of decimal parts, and willbe ufeful in difco+: 


ourth Rule of this Chapter. 
ng cyphers, when occafion requires (as. in the laft 
Xule,) all the places thereof muft be efteemied as 


ntegers:) and.fois the Divifor to be éfteemed 


chis mixt number 12 .3,you muft divide in the fame 
manner, as when you divide 32625 Integers by 123 


pers by 5 Integers; andjafter the quotient is found 


end will {tand thus 1 .coo000,@c. Here, note that. 


me whole number (to wit confifting of units or 


we 


rering the quality of the quotient according to thé 


pile “After the Dividend is prepared by annex- - 


whether it bea decimal fraction or mixt-number ; 
for invall cafes the Divifion muft be performed in’ 
very refpect according to the Rules of Divifion 
f whole numbers in the fixth Chapter. So if this’ 
nixt number 326.25 were given’to be divided by’ 


Integers. Alfo if this decimal .8356 were given ta — 
be divided by this decimal .o5, you are'to divide 
in the’fame manner, as when you divide 8356 Inte-’ 


the degree or place of the firft figure which arifeth _ 


in the quotient muft be enquired after; viz. you 


muft know how far fuch firft figure is diftant from 


the place of units, to the end that the point or 


line which is vfed to feparate between the place of — - 
units (or firft place of Integers) and the ‘firft place 


of decimals may be'duly placed: ‘This is the only 


knot.in decimal Divifion, and: may be refolved by’ 


~ 


the following Rule, viz. 


\ 
VY 
y | © a 
én 
t 


. IW Anany of the: Cafes which may happen in, Di- 

: , , Vifion of decimals, the firft. figure 
io difeover she Which arifeth in the Quotient, ; will 
quality of the be always of the fame place or de- 
quotient im all, gree with that figure or cypher; of 
cafes of Divif- the Dividend, which at the firft-quee 
Bh Mis ted {tion ftandeth over,.or at leaft bee 
| ’  longeth unto the place of units in the 
_ Divifor. To illuftrate this Rule I {hall give exam- 
ples in all the principal cafess,.and firft let'a mixe 
_mumber be givento be divided by-a mixt number, 
wz. Let it be required to divide r72..5 by3 .74e 
here (according to the fecond Rule of this -Ghap-) 


os A general Rule 


ter) the Dividend muft be encreafed with cyphers, 


at pleafure, fo will it ftand thus 172 -;ooaco, &e.! 
then Divifion being made according to the-Ruless 
of Divifion of whole, Numbers ia;Ghapter.'6,' the, 
Quotient arifing will be 46049, Ke = yu yi 
+a 


3 +746) 172 1300000 (46049, &es. roti) 


Now it remaineth to feparate the Integers in this: 
. quotient from the decimal parts ; to perform which,’ 
_. Lfabfcribe the Divifor 3.746 orderly underneath,» 


3 +746) 172 .500000((46, 049, &C, es of 
i . the firft Dividual :72 .so (being that part of the, 
_ Dividend whereof the firft.queftion muit be asked); 
or at leaft Limagine the Divifor to be fo fubferi-| 

bed, and fo ] find thae the figure 3 which ftands in” 
’ the place of Unitsin the Divifor will be paces 
( Baie Sanden 
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under'7, which is the place of tens(or fecond place 
of Integers) in the Dividend; wher€fore by the 
fourth Rule before given, Iconclude that the firft 
figure arifing in the quotient muft likewife ftand 


in the’ place of tens (or fecond place of ieee / 


andconfequently the next place onthe right han 

muft be the place of Units ; fo it isevident that the 
feparating point or line muft be placed between the 
figure 6 and o in the quotient, that done, tile 
true quotient is found to be 46 .049.&c. to wit, 
46 Integers, and z;42 parts of an Integer,and fome- 
what more: for'46 ;.%2 is lefs than the true quo- 
tient, but 46 52 is greater than it, and therefore 
albeit, after the aforefaid Divifion of 172 .s;00000 
by 3.746 is ended, there will be a remainder,to wit, 
446 which feems to begreater, yet hereit islefs in 


value than. partofanunitorInteger, andifto — 
that remainder you annex anothercypher and con- 


§. 


tinue the divifion, you will proceed nearer the truth 
and not mifs ;..32 partof an unit of the true quo- 


by Divifion of Decimals. 


. Example 2. Suppofe this mixt number 2. 34. be. 


given to be divided by this mixt number 52 .125. 


(where you may obferve that the Dividend is lefs — 


than the Divifor;)firft (as before) annex.cyphers at 
pleafure to the Dividend, to make room for the 
Divifor, then the divifion being profecuted as in 
‘whole numbers, at length thefe figures will arife in 


“§2 .125,) 2 .34.00000 ( 0448, &c, 
ES 52, 125 
& Or a | Sar nee 1 
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the quotient, to wit, 448: and to the end thea 

__ .Btee or quality of the firft figure 4 may be difco- 
—vered, I fubfcribe the Divifor.2 -125 under the 
firft dividual 2.34000 (for fo far the firft queftion 
did extend in the Divifion) and thereby I find that 
the figure 2 which ftands in the place of units in 
-the divifor will be feated under 4, which is in the 
fecond place of: decimals, wherefore. I conclude 
that the firft figure arifing in the quotient muft al- 
fo ftand in the fecond place of decimals, and con- 
Aequently the firft place of decimals (which is next 
On the left hand to the fecond) muft be fupplied 
Withacypher; fothat if a cypher be prefixed.on 
the left hand.of 4, and then a point placed before 
that cypher, the quotient will at length be difcover- 
edto be .0448, &c. or «442, and fomewhat more 
thats to fay, ,-4+2 is lefSthan the true quotient, 
but ,.233 is greater chanit; and if you will proceed 
Aearer the truth, you may continue the divifion, as 


is directed in the firft Example of this Rule. . 


ef 


Example 3. Where a whole number is divided by 

a decimal fraction,viz. fuppofe 82 Integers were gS 

. Wen to be divided. by this ecimal .056 3 After cy=. 
“phers are.annexed to the dividend at pleafure, and 


056) 82. e000 (146428, &e. a uy 
e ) pe) ie 
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the divifion profecuted as in whole numbers:( to — 


wit, 8200000 being divided by 56) thefe figures - 
1464.28 will arife in the quotient: now to the end- 
the degree or feat of 1, the firft figure in the quo- 


tient may be known, I fubfcribe the Divifor .oj6 


under the firft dividual 82 (for fo far did the firft 
ps eg in the divifion extend; ) and becanfe the 


divifor is lefs than unity, | fupply the place of © 


units by a cypher or o prefixed on the left hand of 
the point of feparation in the divifor ; alfo 1 pre- 


.0§6 ) 0082.00000 { 1464.28, &e. b fle 


WSO ME yO). La aa 

fix cyphers before ( to wit on the left hand of ) the 
Integers in thé dividend to reprefent a fucceffion 
of places of Integers ( for the order of places in 
Integers is from the right hand towards the ‘left; ) 
then I’find that the cypher or o which reprefents 
the place of units in the divifor, doth ftand under 
that cypher, which reprefents the fourth place of 
Tntegers 11 the dividend (as you fee-by the Exam- 
ple; ) wherefore I conclude that the firft figure a- 
Tiling in the quotient muft alfo be feated in the 
fourth place of Integers,and confequently the 4 firft 
places in the quotient will be Integers, and the reft 
a decimal,fo that the true quotient is 1464 Integers, 
and ,34 parts of an Integer, and fomewhat more, 


4 


q 


Ae 


wiz. ‘1464.28 is lefs than the true quotient, but — ~ 


1464 .29 is greater than it. 
. Example 4. Suppofe this decimal .or25 be given 
to be divided by this decimal .5 ; 


after divifion is finifhed accor- .5)) .o125 (25, | 


ding to the Rules of divilion of © are 
‘a 


or ‘ ee: Rn ; 
‘ oY 4 > 7 ‘ \ S : 
TOE. Py ke ¥ M4 : Wy 


: . We fubf{cribe the divifor » .oo8 under the firft divi-! 


ie ee ah Dye on Soe tl ane Book he 
“whole nuthbers (to wit after 125 is divided by. 
thefe figures 25 will arife inthe quotient, now to: 
‘difcover 1 the: degree or feat of 2 the firft figure in 
| the S quChiC AG T fub{cribe the divifor .§ under the 
_firft dividual .012, and having 4 
5). eM TS “(as in the laft Example) ptt : 
“ “fixed a cypher on the left hand 

Per 41 of of the point of. feparation in 

bes ee _' the divifor, to. denote or repres 
| Bhithe place of units, find that fach cypher or places 
of units do ftapd: under the figure 1, which is fea¢ 
_ -ted in the fecond place of decimals in the dividend, 
_ wherefore I conclude by the Rule, that the firft fi« 
‘gure which arifeth in the quotient muft alfo be im 
the fecond place of decimals,and therefore prefixing) 
_._acypher to fupply the firft place of decimals, and: 
“putting a: point before that cypher, the quotient 1 iS 
at a difcover’d to be'.o25 OF +75 : 
Example 5. Suppofe this. decimal Bie! be ‘piven 
tobe divided by this .co8; firft annex cyphers to 
the dividend at pleafare, ‘then profecuting the di- 
Vifion as in. whole numbers, to ao dividing 
856400 by 8, the quoti- 

eee Bs6acolier 050. ent arifing 1S 107.050, 
~ ‘now to. difcover the de= 

gree or place of 1, the firft figurein the quotient, 


Ye dual .8, then I prefix 
“ 4908):000.85640(107.05 a cypher to fet forth,” 

; ae | or fupply the place of 
0008 | ) | units in the divifor, 
~alfo I prefix cyphers” 

to. reprefent places of integers in the dividend 5 


that . I fiad that the cypher or 9 which fup=" 
Phe 
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plieth the place of units in the divifor, doth ftand 
under the Cypher-.which is feated in the third 
place of Integers in the dividend ; wherefore I cons: 
clude by the Rule,. that the firft figure arifing in) 
the Quotient muft be alfo in the third place of In-. 
tegers, and confequently the three firft places in 
the Quotient willbe Integers, and the reft a deci, 
mal; fo that the trne Quotient is 107 .o5 or 107) 


ioee 


~ Example.6. Letit be required to divide thisde-; 


cimal fraction .73952 by this . 32.5 firft dividing» 
73952 by 32asif they were whole numbers, the fi-; 
gures arifing in the quotient will be 2311. Now to : 
difcover the quality or value of the faid figures I 
fubfcribe the Divifor .32 under the fire diezdual. 
73, thén! prefixing a Cy- hel yall ao: 
pher as well on the left. .32)o .73952 (2.311) | 
hand of the dividend, as of a: RecN a ie 
the divifor fo fubicribed(or . | 0.32 

imagined to be fubfcribed) “abot eer 
a$ aforefaid, to reprefent the place of units in each 
ofthem, I findthecypheror 0, which fupplieththe 
place of units in the Divifor, to ftand under the’o | 
which reprefents the place of units in the dividend 3 
wherefore I conclude by the preceeding fourth Rule, 
that the firft figure ariling in the quotient will and. 
in the place of units, and confequently the follow- 
ing places of the quotient will be a decimal traction, 
fo that the true quotient is 2 «311 OF 2 1433. | 


The reafon of the foregoing fourth Rule will appear 
from the following Confider ations. 


p 7 I ¥f 


234 Divifion of ‘Book I,” 
I. If the produ of the Multiplication of two 
numbers be divided by one of them, the quotient is’ 
the fame with the other number: As, if 269 .o625, 
the product of 14 .35 multiplied by 18.75, be divi- 
ded by 14.35] the quotient will give 18.75. - 
| Ht the Divifor be multiplied: by the firft figure - 
in the Quotient, the Product isthe firft number to” 
be fubtracted from the Dividend (being the fame 
with the laft particular Produé in the Multiplica-. 
tion’ of the two Numbers that produced the Di- 
vidend ,) and every particular place of that Product 
_ isof the fame degree with that figure or cypher of 
the Dividend, which ftands over fuch particular 
place when the fubtra@tion is made; For a figure 
of one degree (or place.) cannot be fubtraGed from 
a figure of a different degree: As in the laitmen- — 
tionedExample, the work whereof ishere in view ; 
the Divifor 14.35 being taken as in a'whole num- 
‘ ber and multiplied by 1, the firft figure in thequo- 
tient, produceth 1435, which muft be conceivedto 
confift of the fame degrees as are in 269 .o'in the 
Dividend, from: which the faid Produét is to be — 
* fubtracted, and therefore the faid Produé 143 is 
really but143 .5, as you may fee by the laft parti- 
‘cular Product, in the Multiplication of the mixe 
- number 14..35 by #8.75.0.000«0 bash 


1435 
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WI. And therefore to difcover the degree of the 


firft figure in the Quotient, is nothing elfé butto 


find out the degree of that figure, which multiply- 
ing the figure or cypher in any particular place of 


the Divifor, will.produce the famedegree as that 


figure or cypher in the Dividend is of, which ftands 
over, or at leaft belongs unto fich particular place 
of the Divifor, at the firft queftion ; becaufe the » 
degree produced muft be fabtraéted from the like 
degree above it. Be | | 


ie 
—_—< 
ard 

~ foe 

«a 


6 a Divifion of 11 “Book F 
IV. Now among many Roles that might be gi- 
ven to difcover the degree of ' the firft figure inthe © 
 qgbocient, and confequently the degrees of all thee 


- is fufficient, namely,: The firft figure which arifech” 
in the quotient, is always of the fame place or de-# 
gree with that figure ericypher in the Dividend, 


+ zinthe quotient, fhall be of the degree or place 
“Peis, becaufe if the figure 4 ftanding in-the units 


ee | 
7. ae 
oi 
> ne 
Pa 
Pat 


reft, the preceding fourth Rule of this Chapter 


which at the firft queftion ftands over, or at leaft 


belongs unto the place of units in the Divifor : The 
_geafon is, becaufeif a figure ftanding in the units” 
place of the Divifor, be multiplied by (or doth mul- 
tiply) a figure of the fame degree with that degree; 
in the Dividend,which.at the firft queftion belongs’ 


to the faid units place of the Divifor, the firft place 


- inthe Produét hhall-be of that degree alfo, whether: 
~ itbe of Integers ordecimal Parts ; and confequent- 


ly the reft of the places in the faid Product fhall be 


~ of the fame degrees. with their correfpondent de- 
- prees (or places)-in the Dividend, as they ought to 


be, to the end that due Subtraétion may be made’ 
(according to'Obferv. 2.) 
So in the Example before given, the firft fig 


ve re 
of 


«place of the Divifor 14..35,be multiplied by Ten, 


to wit, the degree which the figure 6 in the Di- 


 S widend is of ‘that belongs to the faid 4 at the firft 


_- squeftion, it will produce four Tens, to be fubtra- 
> + @ed from che faid fix' Tens: In like mannerif a fie 
-< gure in the place of units be multiplied by units,the 


fic ft place inthe Produdt fhall be units; if by tenth 


> parts of an unity or Integer, the firft place in the 


¥ 


Produg& fhall be Tenths, @c. 2) 
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». Having explained all neceflary Rules in Divifior 
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CR 
‘concerning decimal fractions: T thall give 4 talte of 
their excellent ufe, by the twofollowing qaeftion$ 
and then concladé this Chapter’ oe 
>, Queft. 1-A-Merchant bought of Gold Plate 356 
ounces, 13. Penky weight, and 13 grains fot 1160 
‘Pounds frerling, the queftion is what he paid:for’an 


ounce? Anfwer, 3l—5s—d. very near. The ope= 


a 


» By, the fecond Tablet of Reduction? gy 1 ae 
the decimal of 13 Pénny-weight it—~§$ 2°) 069.638 
«) The decimal of 15 grains is: — 
© The Sta of thole 2 decimals is. 68125 
™ Wherefore the quantity Of Plaep 98 
in ovnces and decimal pares of an ounce > 356.6812 


ration by: decimals may be after‘this manner, ‘wz. 7 


ohnh o 
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Tey ge C 


re 
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"Then by th 
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& Rule of Three, I fay, if 356.68129 : 


ounces colt 1160 pounds, what 1 ounce? Here tis - 


evident that if I divide 1160 by'356 68125, ‘the 


quotient will give the value of an o#ace, to wit, 3 
.2§2 pounds, Ot 3 pounds, 5 fuillings and td. very 
na ee SP Om ee 

356 68125) 1160,.6000000 (3.252, &. ; 
% Oueft. 2. Suppofe the length ofthe Tropical Year 
(or the fpace of time wherein the Sun running 


through the whole’ Ecliprick Circle confilling of | = 


360 degrees, iS returned to the fame Equincctial oy 


Solftitial point. from whence he departed) to con+ 
fift of 365 days, 5 hours, and 45 minutes, the queftion | 
is to know the Suns mean or equal motion for s 


day,to wit, what part of 360 degrees the Sun moveth: | 


in a whole day? The operation by decimals, thus. 


By 


i } 


nh 


238 = i(is SDitvifion of © Book E 
By the tenth Tablet of iper iat A aa 
~ the decimal correfpondentto 5 hours> — .2083333 
WSeeeee ccccemsane eens: Genes em cw eee ee! eae a 
» The decimal of 4.9 minutes is 
The fum of ie decimals is——— 
_ Wherefore the time given in spe 
days and decimal parts of a day is ; 305, -2423°1q 
Then by the rule of three, if 365 .242361 days 
| give 360 degrees Cor a total circumference.) what 
will 1 day give? Here if I divide 360 by 365 
0242361, the quotéent will give the diurnal motion 
- required ; which will be found very near .98564, 
&c.0r zeecc 5 parts of a degree, which decimal being. 
reduced into the common Sexagenary parts (by the 
eee 3 Sf sty ags Una ae eee ane 
fourth Rule of the 26 Chapter) will give 59-——8, 
, @&c. and fuch is the Suns diurnal motion very near, 
_ according to the aforefaid fuppofition of the length 
of the Tropical Year... Seinen 
I thal] here add the vulgar Sexagezary refolution 
ef this queition, that by comparing both ways 
together, the excellency of decimal Arithmetick in 
‘Calculations of this Nature may be the more per- 
{picuous. eal: t 
ue The aforefaid queftion being {tated according to 
_. the Rule of Three will ftand thus, - WR ee 


—— .0340277 
= 2423610 


a 


ae 


days hours degr CCS day. 


i ” 


If 365 35: 49-———360-——— 


The firft term in the Rule muft be reduced into 
minutes (by the fixth Rule of the feventh Chapter 3). 
fo there will be found 525949 minutes, 


’ , =. . 
ay 
‘ad : 
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'§25949 minutes. 


’~ Likewife the third term 1 day muft be rediced 
‘into minutes, which will be found to be 1440, as you 
fee by the following operation. 


1 Day or 24. Hours. 
60 | 


14.40 minutes. 


- Then multiply the third term. by the fecond, 
to wit, 14.40 by 360, the product is 518400, whieh 
being divided by the firft term 525949 (according 
to the note in the ninth Rule of the 16th Chapter) 


the quotient will give $2#$23 parts of a degree, 


which fraétion being reduced into the accuftomed 
Sesagenary parts (by the ninth Rwle of the feven- — 


s , ae] 
teenth Chapter) will give as befare 59 8, &c. for 
the Suns mean diurnal motion ; now which of thefe 
two ways is the more expeditious, [ leave to him 
who is vers’d in both to determine, — Ban 
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“The 4 eof Three Direct é in Praions. e 
I. 40 repeat fach things as eh aliens biel 
declared in reference to, the definition of 

' this ca as alfo to the due placing of the 3 given 
numbers, would be fuperfluous; and if refpe& be” 
hhad to the Rules of Multiplication and Divifion in’ 
_ Fractions delivered in the 20, 21, 26 and 27 Chap- 
ters, the working of the Rule of ‘three dire@in fra~/ 


‘ @ions as well vulgar as decimal, is the fame with | 


that in whole numbers, viz. multiply the fecond 


number by the third (or the third by the fecond,) | 


_and divide the produét by the firft number, fo the. 
quotient is the fourth number sare, to Hiss the’ ; 
anfwer of the queltion. : : 


Orberwife has in Fulgar Frattions. my 


_ Maltiply the Denominator of ee firft aaa 
by the Numerator of the fecond, alfo multiply that | 
“Prode& by-the Numerator of the third number, | 
and referve, this lait Produd. for a new Numera- 
tor; again multiply the: Numerator of the firft 
‘qaumber by the Denominator of the fecond, alfo” 
multiply this Produét by thé Denominator of the’ 
chird oumber, {0 fhall. this laft product be a new: 
* Denominator; laftly, the new fraction ( whofe 

Numerator and Denominator is found as afore 
ee is the fogrsh aumber fought kedias it bea 
ANY; | ) Proper. 

wae ie, reps s Pe ae yer ig ie ohh 

jae 5 ie AF ¢ ia ee on id sae rin fe ta goett ta ee ican i sp me 


roper fraction, may. ( if oceafion require) be re~ 
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duced into the known parts of the Integer Chythe  e 
ninth Rule of the feventeenth Chapter 5) ifanim- 
proper fraction, it is to be reduced into its equiva- 
lent whole number. or mixt number, by the thir. | 
teenth Rule of the feventeenth Chapter. 0) 
\ Example, lf 3. ofa yard of Velvet be fold for 3 of — 
a pound fferling, what {hall Sofa yard.colt? Anfwer - 


#2], or 145.934 For according to the Rule 1 py 


v4 


multiply the Denominator 4. by the Numerator.2, 
and the product is 8, this 8la-). 5.7 ay » BOT ie 
gain multiply by. the Nu- y. 9%. Js ‘gah 

‘merator , and, the produth 3-——-i-——:-——~(43 


‘gives 40 for a new Numera- 


‘tor: Moreover, [multiply the Numerator 3 by | 
‘the Denominator 3, and the produét which is.9.f 
_again multiply by .the Denominator 6, fo the laff. 
produit is 34 for a new Denominator ; wherefore 
‘A conclude that 4% is the fourth uumber fought, 
which ifie be reduced (according to the ninthRule 
of the feventeenth Chapter) gives 14 5.973 4..(Qr 
9 3d.) for the. Anfwer.of the queftion..y.\\.. usm a 
II. When any of the three-given numbers isa 
whole number or mixt number, fuch number mult 
-firft of all be reduced into an improper fraGion 
(by the tenth or eleventh Rule of the feventeenth — 
Chapter) to the end that all the three givea numbers” 
may be 3 fraQions: Moreover, Ifafter fich Redu- | 
ion, the firft and third numbers be not fractions = 
of Integers of the fame particular, denomination, =~ 
fach of the faid numbers which is ofthe lefts de- 
nomination, muft be reduced co a fraGion of the 
greater (by the fixteenth Rule ofthe feventeenth 
Chapter ;)which preparations being performed, se Hel 
4 2 ax hime : : Es Ries Se SARE : xy 4 29 f , sS M 


a. ee eee 


Der 5, pot Pee aS ae 


according to the 7 Rule ofthe} eae A : on 
~ 8 Chapter will ftand thus,— 


duced (by the tenthandele-f | 
wenth Rules of thefeventeenth Sib, LS iit gy 
Ohapeer) into thefe improper +2————s¢———a iz 


PPA 005) areata tas NS 
But fince the third number #43 grains Trey is not 
a fraction of an Integer of the fame name. with the 
fire (which is afra@tion of a pound Troy,) it muft | 
_ be reduced into a fraction of a pound Troy, thus, 
147 gr. is**? of <4 of «¢ of 44 ofa pound Troy,which | 


 eompound fra@tion will be reduced (by the 16 Rule 


of the 17 Chapter) into this fingle fraétion, to wit, ° 
xéee0./b. Troy and fo the 3 numbers will at length © 


itand-thus inthe Rule. 


97 Omen > SO), nn 5 e710: ¢ 


i 46030 


ony Then working as in the firft Example of this : 


65940 


 Chapter,) the anfwer will be found 322545/. which — 


being reduced(according to the 3 and 4 Rules of the — 
‘417 Chapter) is found equal unto 25.4 7527d.0 0 

_ Another Example. When the } of 4a Ship is . 
- walued at 147/,..<—~115.——3 d. how much is the 
whole Ship worth? Anfm. 491 L—-175.—=-6d. 


Be Fwy a ey eanniae eae 
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"Note, when in any queftion whatfoevera com- 
pound fraction, to wit, a fraétion of a fraction, is 


gne of the given numbers, fuch compound fraction 


mutt firft of all be reduced to a fingle fraction (by 


rhe 16 Rule of the 17 Chapter ;(fo here the compound 


fraftion 2 of § being reduced into a fingle fraction 
pives 3 or ,3;then fay if % be,worth 147) 14s. 
Bee PRRs % Or Bie te Mr cali hg ots So SR 

whole Ship worth? Ship 1. s.. d. Ship 
After due reduGtion x3 ——- 14.7: <P iienen3 me 
is made by convert- 4 con . 

ing the 147/ 115. 3d. into pence, and that num- 


ber of pence, as alfo the third number 1. into im- | 


proper fraétions, the 3 numbers will ftand in the 
Rule thus, | : 
Ship pence Ship 

nena A $t Faget eee i, 

Laftly, Proceeding as in the firft Rule of. this 
Chapter, the fourth number will be found to be 
3541524, which being reduced firft by the 13 Rule of 


the 17 Chapter, and then by the 7 Raleof the7, 


~ 


Chapter, the Anfwer at length is 491l.——-~ 175. 


~ 6d. 
An Example of the Rule of three dire& in Deci- 


2 


mals may be thisthat follows. Ift9 ounces, 3 penny, a 
weight, and 5 graies of Gold, be worth 621.105. | 


*. 


.—6d. what is the value of 1 30unce? Anfw. 4h, 


sand Dosererss 10. dh VERY AGREE 


yc 


} duibionin the 23 Chapter, the decimal re 
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| Hie rule of three is 


a oy ret 1Od.—a——3far. 


By he 2. Tablet i inthe T. ‘able of Re-) 


frattion correfpondent to 3° ‘penny 
hala 1S 23 i Hae 

» Alfo, the decinzal of 5 grains is~ — aediees! 

» The fam of thofe 2 decimals i it 10H 

- Wherefore the firft number i in the oz... OS 

Rule Ofthree 18a has 19. roi 
©. Again, by the firft ‘Tablet of the om 
aforeiientionéd: Tablethex dechinial te 

Parnes isc see 

 Alfo the Decimal of 6 pence is 025 

The fin’ of thefe two decimals i is——5 25, 

_ Wherefore the fecond number in? /. | 
een § 62. 535, 
Moreover by the faid Tablet 2. the , ae 
decimal of & of an ounce or 10 penny oz. 
weight is 5, wherefore the third num-( 1 
ber in the Rule of three is—- 
* ‘So that after the faid Reduction is ‘Ai thé 3 
Nin muses will atest in the Rule thus: 


-Oun: UM 1) VS Nom 
49. 160416 mam—--.63, 25 + 


“Laftly; multiplying the fecond buna! by the 
third, and dividing the product by the firft number, 


(according to the Rules of Multiplication and Divi- 
- fion of Decimals delivered ‘in the 26° and: 27) 
Chapters) the fourth number will be this, to. wit, 


4.8948, &c. that is four pound frerling, and 1838é 


_ parts of a pound, which decimal being reduced ac- 


cording to the fourth Rule of the 26 Chapter) gives 


ys TR cea, aera 8, 


“The proof of the Rule of three dire& in Fra&ti- 
ms isthe fame as in, whole numbers, refpect being 
ad to the Rules of Multiplication in Fractions, |) 


an 


eG Mok Po XE Son oats 


wv The Tnverfe Rule of Three in Frai¥ions. 


I. A Fter a queftion belonging to this Rule is. 
: duly ftated(according to the feventhrule of - 
the eighth Chapter) and prepared if need require, — 


according.to the fecond Rule of the 28 Chapter ; 
the operation will be the fame as in the Rtile of 
three Inverfe in whole numbers, refpec being had 
to the Rules of Multiplication and Divifion.in 


Fractions, viz. multiply the firft number by the 
fecond, and divide the Product by the third ; the 


quotient is the fourth number fought, to wit, the 
anfwer of the queftion. “, . 


Or thus, in Vilar Frattions. . 


_ Multiply the Denominator of the third fraétion 


by the Numerator of the fecond, alfo multiply thas | 
Produé by the numerator of the firft fra@ion, and. 


teferve the laft produG fora new Numerator: again 


multiply the Numerator of the third fraQiion by - 


the Denominator of the fecond; alfo multiply this 
Produét by the Denominator of the firft fraétion,fo 


‘isghe laft Product a new Denominator ; laftly, this 


new fraGtion is the fourth number fought, or anfwer 
of the queftion. Si a ae 


a ‘ 
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Example, if of cloth, which is, t * yard in breadth — 
_ 3 z yards in'length will make a Cloak, how much in 
lengthof ftuff which is’ yards in breadth will make 
a Cloak of the fame bignefs with the former? An- 
Swer 9% yards, ae , 
The 3 numbers being duly brea. leng. brea. 
placed will ftand thus———— $ L 3Y-—-32y-—— aye 
Then (after the firft andy beet 

fecond numbers are reducedf us 
into improper frattions) thes %——-2- ———: 
‘three - Nunibers” will, dandy 9" 9 i a 
‘thus——_— —— ) | # 
 Laftly, 8, 7 and 7 being multiplied continually — 
Give 392 for a numerator; alfo 5, 2 and 4 being © 
multiplied continually give 40 for a denominator, — 
whereby this improper fraction *%2 arifeth, which — 
“(by the thirteenth rule of the feventeenth Chapter) _ 
‘will be found to be 9 ?3, or (the fraction being re- 
“duced into its leaft terms) 94, whichis the Ay- © 
fwer of the queition. piety ian a 
_ Ex. 2. Suppofe when Wheat is at 2/.--005,--6d.. 
‘the Quarter,the penny white loafought to weigh — 
‘ounces and 145 penny weight of Troy weight; what — 
ought it to weigh when Wheat is at 36 fhile — 
lings the Quarter ? Anfwer, 9 ounces and I stZ pe- — 
ny. weight. baatilanne*. | hes ll 
~The 3 given numbers dre Who 


prrecusm, CRRMNES tommy oD i 


Sees = 


ae 


W pence — 
duly placed inthe ruleandre-p**y:  **i$: 47% 


duced will itand thus. | i 
~ And ifthe operation be profecuted according © 
to the rule before given, the Anfwer willbe fowhd — 
181 34222 penny weight, or 9 ounces, 1,7¢ penny © 
weight. Milas | 


CHAP. | 


Se 
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© HAR) XXEn 
The double Rule of Three in Frattions, 


Pye Double Rule of Three is fo called, becaufe 
_ itis compofed of two fingle Rules, and may 

either be refolved at oné Work by the Rule com- | 
potnd of 5 numbers, or elfe by two diftina fingle 
Rules of three ; which latter way, to fuch as under- 
ftand the Rule of three in fraGtions, is (as 1 con- 
ceive) lefs troublefome in the ftating, and (in the 
method whereby I intend to profecute it) the fame’ 
in operation with the former. This! fhall manifefke 
firft in. whole numbers, then in fradtious. 

Example 1. 1f1 pay 28 fhillings for the carriage 
of 3 C. weight for s@ miles, how much ought I to” 
pay for the carriage of 17C. for 84. miles? Ax/wex 
1 3/.——-—-65,——- ——6d. 44. ne ‘ 
_ Ofthe 5 given numbers I make choice of three’ - 
fuch which will make a fingle rule of three, and fay,~ > 


1 Aig SSycug (77 Sen 6 

TE p28 
Which Rule I find (by the third rule ofthe niath 
shapter) tobe direct, and therefore I multiply the’ 
hird number 17 by the fecond 28, and the produc 
which is 476 1 place as a numerator over the divi-. - 
or as denominator. Then with this fraction (whe- 
her ithappen to be aproper orimproper fra- 
tion Jand the remaining two numbers in the *7# 
fueftion, which have not yet been ufed, I 
orm a fecond rule of. Three, and fay, 


, miles 


= i. ~ ee A ye ee i Vier Sele sy of 
a The de double Rae bof Three Book 4 
Meco Tae 

Fe set . 

¢ A 


Whi h being aRule of Three direa, I fhe asd 
tule of three in fractions, according to the firft rule. 
- of the 28 Chapter, and {0 find the fourth number to. 
be 322845, or 131. —-6s.—63$d. _ j 

Or the firkt finals Rule being varied, the ahaa : 
tion will be thus, | | 


miles fy ‘nil ea 

“1. By a Rule reat 50 —- siaar 4 — (558 

2. By a ‘Rule Direit, “S32 2he Sade 
- Other wife thus, 


rs \ 


i. By a Rule inverfe, © 3—- 5301 7— C7 


‘ : <s WM. e HH. *- *: 
M f Z zt a ie 3 4..° 
2. By a Rule divttt, “43: 72: "2: Rest: | 


Thus you fee the two. fingle rules to be varied 
Pehl manner of ways in refolving, the queftion » 
- propounded, and each way produceth the fame An+ 
_ fer, the like diverfity may be found in all queftions ’ 
. xefol wable by rhe double rule of. ee or rule com-=" 
~ ‘pound of 5 numbers. 

Example 2. Uf4o3l. ing ofa year,’ gain 331. what 
«will 100 1, gain vafter: that’ rate in 2-of a year?) 


* Ps Anfe. “Git or 5 becca ee abd. a co 
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By 2 Single Rules of Three, thus, 


3 t FEES ce i 


eo Cada oe Poe 
‘1. By a Rule Divelt, 2°33: ot igee, 


Said s | yer 1, ine 1. 
2. By a Rule Dirett, 3 : $82: ; > (*942g: 


Or ‘a hefe two ‘Rick Rules. 
yeat I. year 1 
1 By a Rule Dire, 3 $3 #0 iF: (#83 
3 I. | On 
2. By a Rule Direkt, 2%} : ee ale ad Gate > 
| Othermife thus, | 


: Ot Mb 5 1; year I, 1. 
1. By 4 Rule Inverfe, #2}: 4-2: 428: (193 


2 , ]. year ‘dh Ll. 
2. By 4 Rule Direlt, 1 $36: uy : +3788 


‘Thus © 2 fingle Rules of Three, varied three 
everal ways, you.fee the An/wer of the quettion te 
e *g7a8 1. to wit, gi. Se ut abds 


a 

- 2 : 

ae ae . ee Anas? aa: 
Mi - € Py : \ %* > ve > 

iat. Ae . Ba tN: me 


- 2 | ns il 7 Ay Wei! e te a ey . : ae 
aye The Rule of Falfe Book ¥. : 
The Rule of Falfe in Fractions. ; 


VE a queftion propounded cannot rea- © 
: dily be applied to the Rule of Three, ot — 
any of the vulgar Rules in® Arithmerick, . the-beft © 
refuge for fuch as are not acquainted with Algebra — 


: As the Rule of twe falfe Pofitions, which, for that it 


the more briefly touch upon in Frattiens. . 


IT. When a number: is fought bya queftion, you — 


g 


f 


Aa 
by 


¥ 
a 
i 


i 


hath already been handled in whole Numbers, I fhall — 


-are to feign or fuppofe fome number taken by 
guefs to be the number fought, and to make trial © 
whether that: feigned number ‘will anfwer the con- — 
ditions in the queftion or not, by comparing the © 
number refulting at the end: of the Work; withthe © 
given number refulting from the true number — 


fought; and. if you find both thofe refules to be the © 


3 


fame, then is the number which-yow firft took by — 


_ -guefs, the true number or anfwer of the queftion; 


but if the number refulting from the fuppofitious — 
number be either greater or lefS than the givenre- _ 
fult, with which it ought to be compared (to fee — 


~. whether yow have hit the mark or not). fich excefs _ 


- or defe& muft be noted for the Error of the firlt 
_ Pofition, to wit, anExcefsmuft be fignified by.cthis © 


_ note {5 and a Defe& by this — 


. HT. In like manner a fecond number muft be 
feigned, and-after trial is made therewith, to fee — 
whether it will perform the conditions prefcribed — 


in the queftion, by comparing the refults as afore- 


id, 


% 
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Chap. XXXI. tz Fraction - © Say 
faid, the error of this fecond pofition, if two much, 
. oe be noted by 7, if too little by, as be- 
ore. Shah 
JV. After the errors of both pofitions are dif 
covered, the two numbers before fuppofed or — 
feigned to be the number fought, muft be multi- 
plied by the altern, errors, that is; the firk Poff. 
‘tion by the fecond Error, and the fecond Pofition 
by the firft Error ; then if the notes of the Errors 
be unlike, to wit, one-of them --, and the other 
——, the fom of the faid Produdts is to be taken - 
for a dividend, and the fum of the Errors for a 
‘Divifor: but if the notes of the Errors be both 
alike, to wit, both of them +; or both ——~,. the 
difference of the faid Produds is tobe taken fora | 
Dividend, and the difference of the Errors for a 
-Divifor ; laftly, the Quotient arifing from the Divi- 
fion (made by the faid Dividend and Divifor ) gives. - 
the true number fought, or anfwer of the queftion, 
if it be folvable by the Rule of Faife.. Fhefe Rules, _ 
are the fame in fabftance with thofe delivered inthe 
15 Chapter, and may be farther iiluftrated by the 
following Queftions. hs myeeye 
Queft. 1. A Gentleman hired a Servant for a Year. 
for 6 pounds frerling, and a livery Cloak valued ata 
certain rate, but it happened that 14 of the Year 
being expired they fell at variance,and the Gentle- | 
‘man put away his Servant, giving him the Cloak © . 
together with go Shillings in Money, whichwasthe  — 
Servants full due for the time of his Service, the 
gueftion is to find what the Cloak was valucd-at 2. 
Anfo, 2 l———8 5.0 shite 
_ 1. I fuppofe the Cloak to be valued at 3 pounds, 
and then feck how much thereof was due to the, 
MAN |: Se aaa Sere 
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. every refpeét as with the firft Syppofition I find the 
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| sa) tet ) » Servant, faying, if one 
eee ee, vy. Year give 3/, how much 
Ct beacaee 2 ormpemnt Kamm 3h xk Of a Yeart: Aniwigt. a 

2. Tlikewife find what parts of the6 Pounds was 


due to the Servant at | 
ape Paap a! ANS the end of 1% of the> 
1 6—— 3 ($l. -, Year, faying, if 1 Year 


give 6 Pounds, how 

much .7of the Year? Anfwer, Zl eh 
_ 3. For as muchas the Cloak together with the 
Money which the Servant received, ought to be 
equal to the part of the Cloak, together with the 
_ ‘part of the 6 Pounds wages due to him at the end 
of 1% of the Year, therefore 3 /. (the fuppofed value. 
of the Cloak) together with 24/. (the Money 
which the Servant received) fhould be equal to” 
. of a Pound (the value of part of the Cloak due 
. to the Sérvantat the end of 1% of the Year) toge- 
 ¢her with 7/. (the wages due for the fame time)that_ 
isto fay, ‘il. (the fum of 34 and 2 4) fhould be 
equal to #4 /. (the fum of 4 /.) and 2/ but itis grea=_ 
ter by 4, wherefore the firft Pofition for the value 
of the Cloak being 3 Pounds, the Error is found to 
bea tod-tauclh. (he a ae 
4, Imakea fecond Suppofition guefling the value. 
‘of the Cloak to be 2 Pounds, and Proceeding in 


Errour to be too little,fo thatthe two Pofitions with 


| 
7 


their Errours will be as you fee: 


Pos. Er. 
z 
a 
A 
6 
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’ Now in regard the errours are frattions,Imay take | 
in their ftead whole numbers in ‘the fame propor- 
“tion, to wit, multiplying the Numerator of the 
firft fraGion (or firft evrour) by the Denominator of 


| 


the fecond, I take the Pro- Pos. Ere. 
“du& which is 6 inftead of 3 i-tidgiobs 
the firft errour *, likewife 2 ‘Nal 
multiplying the Numera- | Sta 
tor of the fecond fraction 6 | 
by the Denominator of the 6 . 
firft,l take the Produ&t which =. 5 )12(25 powa. 


is 4 inftead of the fecond errour'4, Or initead of 
the faid 6 and 4 I may take 3 and 2 which are in the 
fame proportion with 6 and 4, or with } and 4.) 
Then multiplying the pofirions and new errours crofs~ 
wife, and adding the Produéts together (becaufe the 
fignsare unlike) the fum is 12 for a Dividend, and 
the fum of the errours 3 and 2is 5 fora Divifor, fo 
the Quotient will be found to be 23/. fo much there- 
fore was the value of the Cloak,as will eafily appear 
if trial be made with 27/7. in the fame manner as 
with the firft feigned number. Pe f 
Oueft. 2.. Vitruvius (in lib. 9. cap. 3.) report- 
eth that King Aero having given commandment 
for the making of a Crown of pure Gold, was in- 
formed that the Workman.had detained part of 
the Gold, aud mixt the reft with as much Silver — 
as he had ftole of Gold ; the King being much dif 
pleafed at the deceit, recommended the examina- 
tion of the Bufinefs to the famous Archimedes of 
Syracufe, who without defacing the Crown difco«- 
vered the Cheat in this manner; viz. Experience 
telling him ‘that a quantity of Gold would poflefs 
dels room or {pace than the fame quantity of Sil- 


t 3 . Ver. 
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ver, and confequently that a mixt mafs of Gold 


and Silver of the fame quantity would take up 
fome mean {pace between the two former, hemade’ 
a mafs of pure Geld of the fame weight with the 
Crown, likewife another mafs of Silver of the fame 
weight, then having put the Crown, as alfo the 
other two Mafles feverally intoa Veflel filled np to. 
the brim with Water, he diligently referved the 
Water flowing over into another Veflel, and from. 


- thofe 3 feveral quantities of Water fo expell’d, he: 


- found out the quantity of Gold and of Silver in the 


Crown: But forafmuch as Vitruvius delivers not the 


' -practical operation, IT fhall here fhew the fame 


f 


_-"Phis ought co have been 324. (for fo much overal 


' refolved after thismanner. Suppofe 31. of Gold to 


after the manner of Cardanus, Gemma Frifius, and 
other Arithmericians. ie 

Let us therefore fuppofe the weight of* the- 
Crown, as alfo of the two feveral Mailes to have 


. been 5 /. . Suppofe alfo that by putting of the 
_Mafs of Gold into the Veflel, 34. of Water was exe 


pell’ds by putting imof the Cromm, 3 i. and by” 
putting in of the Mafs of Silver, 4 44. The queftion” 
therefore is to know how much Gold and how much 
Silver the Crown was compofed of. This.may be- 


be in the Crown, then there res 
g-—-3-+3-——-(4 = mained 21. of Silver, now fay 
§-47-2-——(1* by the Rale of 3, if 5h of 
aM Gold expel 34. of Water, how 
much 31. of Gold?. dafwer, 121 Alfoif. sl of 
Silver expel 441 of Water, how much 21. of - 
Silver? Anfwer, 144 of Water, add therefore the 
Water of the Si/ver and of the Gold together, tor 
wit, 1 4and1.4, fothere will arife 3 4. of Waters 
a | 


flowed 


-_ , Ae dl eG ee Ow hed _s Y, Le! fat , + A ¥ ~ = 


« € 


Chap. XXXI. in Fractions. : 25g. 


flowed by putting in of the Crowz;). but it is too 


much by ,2, wherefore ,7.is tobe noted with -f for. 


the errour of the firft Pofition 3!. Again, feign ano~ 


ther quantity of Geld to have bee in the Crown, to — 


wit, 2/. therefore there remained 3/. of Silver 5 
then fay if s/. of ‘Gold uct i 
expel 3/,of Water, how = §-——3-—--2-—-(1 + 


much 2l.0f Gold? Anf. §— 4° —~3-—-Q,2 


3 tof Water: Alfoif 


3, of Silver expel 4 31. of Water, how much 34. of © 


luer 2? Anfw. 21%, then.add 14 4. unto2..7,the fum 
will be 3 18d. of Water: this ought to have been 
3 Al. but it is too much by 42.. wherefore $2 is to 


be noted with - for the ’ 

errour Of the fecond Pofi- Pas. Er. 
tion 24. Here becaufe:.. . «gach. adl7. 
the errours are frattions 2 + 4alr3 
having. a common Deno- 

minator , 1 take their “i 


Numerator 7 and 13 in- 


fteadoftheerrours;then 6) 2 (4% ib. of Gold. : 


multiplying crofs- wile, 


to wit, 3 by 13 the Produét is 39, alfo 2 by 4 it : 


the Produdt ts 14, which fubtraéted from the for- 
mer Produ& 39 (becaufe the errours are like) leaves 


‘25 for a Dividend; alfo the difference between the 


errours7 and 13 is 6 fora Divifor; Laftly, dividing 
25 by 6, the Quotient is 4 34 fo much Gold there- 
fore was in the Crowz, and confequently (becaufe 
‘the weighe of the Crow was g /.) there was 1. 
of Silver which may be proved thus: Say, if §/. of 
Gold, expel 31. of Water, how much 4 3/. of Gold ? 
Anfwer,2%1. of Water: Again, if 5/. of Silver ex- 
ge st a pst 
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Ple 4 £.0f Water, how much + of Silver? Anfw._ 
~ l. of Water, which being added to2s1. thefum — 
is 3 41. of Water,! to wit, as muchas flowed over 
when the Crown was put into the Veflel. 
Here note, that in making atrial of this nature, 
there is no neceflity that the Mafs of Gold or of Sil- 
ver be of the fame weight with the Crown, or what- 
foever thing is to be examined, butof what notable — 
part of weight you pleafe, Fe ay a 
Note alfo;, that for the more eafie difcovering 
of the Dividend and Divifor by the notes of - 
and according to the fourth Rule of this — 
Chapter, the following Verfe may be a help, to — 
Wit, | | hee 


- 


; Addito diffimiles, fuber abitoque pares, 
Or thus, 


Notes being unlike, Addition make 3 7 
; If like, leffer from greater take. | 


. The Readér may fee more queftions to exercife: 
the Rule of Falfe in the tenth Chapter of the Ap-' 
pendix, and the demonf{tration thereof in the ninth: 

| Chapter of the fame: a Sad ae > Se 
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CHAP. XXXII 


The Extrattion of the Square — 
(or Quadrate) Root. 


a 


iE E Extraction of the Square-root is thats 
-« | by which having a number given, we 
gad out another number, which being multiplied 
py it felf, produceth the number given, 


as ee Red Cereal 


II. yn the Extraction of the Square- root, tie 
number propounded is always conceived to bea - 
{quare number, that is, a certain number of little — 
sures comprehended within one intire great 
quare, and the root or number requiredis the fide of 
that great fquare, as will readily appear by this 
Diagram, where you fee 25 little {quares contained 
within one great {quare, nowif the faid content 
23 be given, and the fide or root of the fquare 
containing the faid 25 little fquares is required, 
the invention of fuch fide or root is called the 
Extra@ion of the fquare-root ; which root ao 
bao Saat UT TE Sae yl ICS fia 


258 —«-‘ The Extrat¥ion of — — Book I. 
be fuch, that if it be fquared, thatis, multiplied by. 
it felf, the Product muft be equal to the {quare con-. 


tent firft given: So is the {qure root of 25, for. 
— §times 5 is2s. Likewife this {quaré number 40 be- 
ing propounded, his root {s 7. ng a 
477, Square numbers are either fingle or coms 
pound. | VAR A 88s AD NS i , 

IV. Afingle {guare nomber is that, which be- 
.. mg produced bythe maltiplicationwof one | 
Fl a fingle figure by it felf; is always lefs than 
voher. YOO! $0.25 is a fingle fquare number pro- 
: duced by'§'; likewife 4 is.a fquare num- 
ber produced by. 22°07 

_ ¥. All the fingle {quare numbers together with ~ 
' their refpeive roots are expreffed in the Table © 
following. | men BER | | 


wumber. 


oh Roots. t i 8 9 : 


_ _ Herein the uppermoit rank ot the Table are — 
_ placed in the fingle {quare numbers of every particu- 
, an figure, and inthe other their refpeétive roots; 
and therefore if it were demanded, What is the — 
dquare-root of 36, the anfwer will be6. Sothe — 
fquare-root of 16 is 4; the fquare-root of 9 is 3,8c. 
’ And contrarily the fquare of the root 6 is 36: Alfo 
_ the fguareof 3 iso. . ROM RMB i sdk 
YI, Whena fquare number is given, that exceeds — 
not 100, and yet is none of the fqudre numbers 
mentioned in the Table, for fis root you are to 
fake the root of the {quare number that being lefs, 
- yet comes neareft unto ic: So 45 being given, the 
reot that belongs unto ict is 6, and 10 being given, 


sf 


his corre{pondent root is 3. 


. 
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Vil, A compound fquare number is that, which 
being produced by a number (that | 


--confiftsof more places thanone) mul- . 4 compound 


tiplied by ic felf, isnever lefS than © Square mm 


100: So 1024. is a compound fquare ao 
number produced by the multiplication of 32 mul- 
tiplied by it felf, ) 

Vill. Toprepare any {quare number given for 
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éxtra@tion, put a point over, the firft place thereof... 


‘on the right hand (being the place of Units) then | 


_ proceeding towards the left hand, pafS over thefe- | - 


cond place, and put another point over the third 
place, alfo pafling over the fourth place put ano- 


_ ther point over the fifth, and fo forward in fuch — 
“manner that between every two points which are __ 
next one.to the other, one place will be intermit- — 


ted: So ifthe fquare root of 1024 be re- 

quired, the firff point is to be placed o- * | * 
ver 4, and the fecond over o as you fee, . 1024 
and fo many points as are in that manner 


placed, of fo many figures the root demanded will 


~ confift. 


_ JX, Having thus prepared your number, you | 
may fee it diftributed by the points into feveral 


| fquares: So in the laft Example, 10 is the fir 
‘{qQuare and 24 the fecond; likewife if this 
-humber 144 were propounded for extraétion, °° 
_ after points are duly placed according to the 144 

Jaft Rule, you wilt fee 1 tobe the firft fquare 

and 44 rhe fecond.. : 


_ X. Having drawn a crooked line on the right ° — 


hand of the number propounded for extraction — | 


(after the fame manner as is ufually done in Di- 
vilion to denoge the place of the Quotient,) find the 
$ Y cea oO root. 


J The Extrattion of Book L K 
Toot of the firft {quare, and place it in the Quo- 
tient; Sol find, by the fixth Rule — 

| aforegoing, 3 to be. the correfpondent r 
‘1024°(3 root of ro; wherefore | write 3 in | 
| * the Quotient, and then the Work will 


ftand as you fee. 


| XI. Subfcribe the fonare oi the Hoare. 
" +. placed in the Quotient under the firft | 
1024. (3 . {quare of the number given, as you fee © 


in the Margin. 
_ XII, Having drawn a line under the fquare ( of 
the figure placed in the Quotient, fubicribed as 
‘3 aforefaid,) fubtraé the fame out of the 
may firft {quare of the number propounded, 
1024. (3 and place the remainder orderly under- 


9° -neath the line; fo the {quare of 3.which | 
is 9 being fubtracted from ro, the re-.. 


a ts mainder is 1, and the Work will ftand 
as you fee in the Margin. 


’ XIM. To the faid remainder bring down the _ 
next {quare of the number, propounded, that is 


write down the figures or cyphers ftand- 


a ing in the two following places of the — 
1024.(3. number propounded on the right hand © 


9 of the faid remainder, fo the. {quare 
: 24 being placed next to the remainder 
oa ky there. will be found this number 124 
_. which may be called the Refolvend.. 

XIV. Double the root being the 


number placed in the Quotient, and 


7 1964 (3 place the faid double on the lefe hand 
9 . Of the Refolvend; like a Divifor: So: 


; left 


| ‘the double of 3. is, 6, which being: xf 
6) 124 placed before a crooked line on. the 


a 
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“deft hand of the Refolvend’'124, the work will ftand 
as you fee. ; 
XV. Let the whole Refolvend, Except the fre | 
place thereof on the right hand (being the place of 
units) be always efteemed as a Dividend, then de- 
mandipg how often the Divifor before "found, is. 
eaake d in the faid Dividend, and obferving i in 
that behalf the Rules before taught in Divifion, » 
write the anfwer in the Quotient, and i, 
alfo on the right hand of the Divifor, 3 
to wit, between the Diviforand the. ©: ° | 
crooked line: Soif you ask how of-. 1024 (32 
_ ten the Divifor 6 is found in the Divi- re ee 
_dend 12, the anfwer is2, wherefore—— 
‘write 2 in the Quotient, andalfo 62 uae 
after the Divifor 6, asyou fee inthe 
Margin. ~ | 
XVI. Moltiply all the number which handed 
on the left hand of the Refolvend, (to wit, betore. 
the crooked line) by the figure laft placed i in the 
- Quotient,and wrice the Produd orderly underneath 
the Refolvend (to wit, units under u- | 
nits, tens under tens, @c.) then ha- 
ving drawna line under the faid Pro- ye 
duct, fabtraQ it from the Refolvend, 1024 (32 
and {ubfcribe the remainder under the Gx 
line: So 62 being multiplied by 2, —-—~——+ 
the Produé is 124, which if 1 fub- 62)124 . 
tract out of the Refolvend 124, the bag, 
remainder iso; and thus the whole an 
_ Work being finithed, the fquare root . 
of 1024. GHG number Drgoundes) | is found to be 
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Norte, 1. When the Produé& before mentioned: x= f 
ceeds the Refolvend placed above it, the work is er- 

-Foneous, aid then you are to reform it by placing b. 
alefler figure'in the Quotient. 2 

-INore'2. For every one of the particular dinars ‘ 
(diftinguimed by the points) except the firft on the ~ 
left hand, a Refolvend is to be fet apart, by bringing — 
down ‘to the remainder the congruent particular i 

Aquare,. as is dire&ed in the 13 Rule; and as often | 

A 
; 
: 


- asaRefolvend is fet apart, fo often a new Divifor is — 
to be found by doubling or multiplying by 2 allthe © 
root in the quotient (cdnfifting of what number of ¥ 
places foever.) # 

“Nore 3. The work ofthe ro, 11, and 12 Ralesfor — 
finding of ch firft figure ia the rook, is but.once — 
ufed in the exttaction of the root of. a number con- | — 
fifting-of what number of. places foever; butthe — 
Work of the 13, 14, 15, and 16. Rules is to be re- 
peated for the finding of every place in the root, ~ 

except the firft. « 

"Phe pradtice of thefe 3 Notes will be feenin the 

foto wing Examples. q 

Example. sLet it be required to extract the — 
fguare root of 43623. : M 

Having di (tributed the number propounded in- _ 

o feveral fquares by points, as is di- 


oes reaed: in the eighth Rule of this — 

4.3623 (2. Chapter, I demand the fquare root of — 

A 8 the’ firf fquare, which I find by the 5 

——rule of this Chapter to be 25. where- 

eo. .° fore placing 2 in the quotient, “and 
>. the {quare thereof, which is 4, under 


‘the firt {quare 4, I draw a line, and fubtra@ing..4: y 
from 5 the <uneias is a8 which [ fubfcribe un- 
derneath : 


Wi a 
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derneath the line. This is always the firft Work; 
which is no more repeated in the whole Extracti- 

on (as was intimated in the third Note afore- 
BO? eer nea 

» Then bringing down the next fquare, which is — 
36, and placing it next after the remainder 0, the 
Refolvend is 363, and doubling the root 2 in the | 
quotient, the Productis 4 fora Divifor (by the 13 
and 14 Rules) and the Dividend willbe 3 (by the 1g _ 


Rule ;) wherefore I demand how 


often the Divifor 4 is contained Pos | uo 
in the Divsdend 3, and not find-+ 43623 (20 
ing it once contained in it, F 4 


Pisce apt Rg ES) 


place 0 in the quotient, and al-- ~—-—— 
fo next after. the Divifor 4; and 40) 036 

becanfe the Produé& of 40 mul- 

‘tiplied by o (the laft Chara&ter ant ety 3; 
in the quotient) iso, the Refolvend 36, from whicly 
the faid Produ& ought ro be deducted, remains the’ 
fame without alteration ; therefore I. bring down 

23 the next {quare, and placeit afterthe remainder’ 
36, fo will 03623 be anew Refolvend ,thendoubling- 
the whole root in the quotient, which is 20, the’ . — 
Divifor will be 40 (according to Beeheig Bape 


the fecond' Nore before mention- sae 
ed;) and the Dividend will be 362 43623 
(to wit, all the Refoloend ex- =. 
cept the firft place on the right ~~ 4. 


hand by Rule ry.) wherefore I 
demand how often the Dyvifor 40) 03623 - 
401s contained in the Dividend 362, or how often 4. 
in 36, and though it be 9 times'in it,yet(according to 
the firft Nore atoregoing ) I can take but 8, (for iff 
fhould- take-9, and: proceed according to the 1 5 
el | ee iy oe he 
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‘and. 16 Rules, a number would arife greater than 
the Refolvend, from which fuch number arifing ought — 
to be iubtracted ;) wherefore I write 8 in the quo- 
tient, and alfo after the Divifor 49; this done, 1. 

multiply 408 (the number on the” 


a Oe left hand of the Refolvend) by | 
4.3623(208 8 the figure laft' placed in the 
rie quotient, and the Produ@, to 


-——= wit, 3264 I fubfcribe under , 
03)03623 and fubtra& from the Refelvend 
3264 3623, fo there will remain 359, 

~ thys the work being finifhed I 
: 359 find 208 to be the number of — 
units contained in the root fought; and becaufe— 

’ after the extraétion is ended there happens to 
_ bea remainder, to wit, 359, I conclude that the — 
root fought is greater than the faid 208, but. lefs . 
than'209, yet how muchit is greater than 208, no — 
‘Rules of Art hitherto known, will exa@ly difcover 

_ although we may proceed infinitely. near, as in the 


~ 


next Rule will be manifeft. | 

XVII. To find the fraétional part of the root * 
‘very near, a competent number of pairs of cy- © 
- phers, to wit, 00, 0c00, 00000, Or 00000000, Kce 
are to be annexed tothe number firft propounded, ~ 
‘then efteeming the number propounded with the ~ 
cyphers annexed to be but_one entire number, the» 
extraction is to be’ made according to the prece- | 
dént Rules, and look how many points were placed _ 
over the number firft given, fo many places‘of In- _ 

- tegers will be in the root, the reft of the root to- | 
i ds the right hand willbe the Numerator of a 
gPecimal. fraction, which Numerator confilteth 
of fo many places as there were points over the 

| cyphers 
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cyphers annexed : So if 43623 were given as be-~ 
fore, to find the root thereof (according to this 
rule) annex cyphers in this manner, and then if you 
extrad it according to the Rulesaforegoing, you 


43623.000000 (208 .861, &c, © 
will find the root arifing in the, quotient to be 208 
861, thatis208..24%.5 and becaufe after the extra- 
Gion is finifht there happens to be a remainder, I 
conclude that 208 ,-**? is lefsthan the true or exact — 
root, but 208 ,#$2 isgreaterthanit; fothatbyan> 
nexing three pairs of Cyphers.to the number pro- | 
pounded, you will not mifs ,..3 part of an unit of 
the true voor ; alfo by annexing 4 pairs of cyphers, 
you will not mifs ,,-.5 part of an unit, and in that 
order you may proceed infinitely near, when yeu. 
cannot obtain the true root. The whole operati« — 
on of the faid Example here followeth. . 


r 


43623.000000 (208. 861, &c. 
oe ig The root ; 
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Again, if 10 were propounded to be extradieds, : 
‘you muft prepare it babi > oie 


Ria 


10, ©©000000000000 ¢ 


And then the root theveok i 
being extracted will be - 
Which (according to the : 
third Rule of the 22 Chapter) te Ke. 
may be written thus —— 

See here part of the Work in the.extraétion of 
the Root of 10, which may give - a light and 

kgm of the reft. 


(1622976 


3 Tosco 089 ke 
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@ e e 


be BOS codedo00000000 ” 3) . 16227, &c, A 
F @ e* 
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61 ) 100° 
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‘6322 ) 14400 © war a pe 
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XVIII. The extraction of the fquareé. 
root is proved by multiplying the the Proafe 
root by it felf, for that done, the Product (in 
fuch cafe, when there isno remainder after the ex- 
traction is finifhed) will be equal to the number — 
whofe ei root was enquired; fointhe firit Ex- 
ample of this Chgprer, the root 32 being multiplied 
by it felf, produceth 1024 the number propound- 
ed: But when after the extraction is finifhed, there 
happeneth to be aremainder, and that the root is 
found as nearas you pleafey ina mixt number of | | 
Integers and Decimal parts (by annexing cyphers, 
as inthe 17 Rule) then fuch.mixt number being 
multiplied by ic felf muft produce a mixt number 
lefs than the number firft propounded for extrac- — 
tion, yet fo near unto it, thatif the figure ftand- ~ 
ing in the laft place of the Numerator of the De- 
cimal fraction in the root be made greater by 1, 
and then the mixt number fo increafed be mnul- 
tiplied by it felf, the Product muft be greater than 
the number firft propounded: So:in the Example 
of the 17 Rule, if 208. 861 be multiplied by it felf, 
it produceth 43622.917, &c. whichis lefs than 
the propounded number 43623, but if 208. 862 be 
multiplied by it felf, the Product will be 4.3623. 
335, &c. which is greater than 43623. 
XIX. The fquare root of a Fra- ose: 
Gtion is found in this manner, viz. 10.047 of 
extract the root of the Numerator LNG ood lb at 
(by the precedent Rules of this 
Chapter) which root fhall bea new Numerator. 
Alfo the root of the Denominator is to be taken 
fora new Denominator: Sothe new Fraction fhall - 
Dethe fquare root of the Fraction firlt propound- 


is 


| : ae eee 7 
a8 : The ‘Extrithion oft Book 1. 
et Thus the quare root of +2 is 3, wiz. the root of 9 is” 
3 for a new mumerator,alfo the roor of 16 is 4 fora new 
sap iischaree In like manner the fauare root of is 2 
But here note diligently, that if the Fraction whofe 
Square root is required be not ia its leaft terms, it muft 
firft of all be reduced by the athRule of the 1 7thChap. 
before any extraction be mate: ;foroftentimes it hap- 
pens that theFraétion firft given hath not a perfect 
yoot, but when fuch Fraétion is reduced into its leaft 
terms, the root thereof may be extraGted: So inthis | 
Pritiion « 725 each term is incommenfurable to its fqnare: 
root,viz.neither 8 nor 18 hatha /guare root expreflible } 
‘by any true or rational number; but the faid ;? > being 
reduced to its leaft terms 4,the root of this may be ex- 
tracted,for the root of 4 is 3 fora new Numerator; alfo. 
“the root ‘of 9 3 for anew Denominaror;{o that 3? is at 
to be the /quare root of 4, (equivalent unto , oo 
-. KX. Wheneither the Numerator or Denominad 
tor ofa Fraction hath not a perfe& {quare root,fuch 
root is ufually expreft by prefixing this C haraéter,, 
Jory a before the Fraction Bivens So the Jaen 
voor of * 31S lignified thus, 4/ 14, or thus ¢/ q. +2, be- 
_caufe the root of +3. cannot be expreft by any trne on 
rational. number whatfoever, yet it may be found 
very near, asin the next Rule. ye 
XXI. The /quare root of a Frattion 
To extrait the which is incommenfurable to its root, 
Square root near, may be found near, in this mannety 
ofa f fogibesl ie viz.reduce the fraction propofed 1 into 
Agee “quare 2 decimal by the third Rule of the 
root. 2,3 Chapter : The more places are in 
the decimal, the nearer will the root 
be found, butt the decimal mutt confift of an even 
number ; 
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number of places, viz. either of two, four, fixs 


eight, or ten, &c. places ; then extract the /quare — 


root of that decimal, as if it were a whole numbers, 


according to the Rules aforegoing, which roor found: 
fhall’ be a decimal exprefling near the /guare root 
of the fraGtion propofed. a al 
‘So if the /quare root of 44 be required near,’ 
reduce the faid 2 into a decimal (by the 3d Rule of 


the 23d Chapter) which will be found .81250006)/ | 
@c. Then extracting the /guare-root thereof as if it’ 


Rear. . 
~ XKIL The fguare root of a mixt gh 
number commenfurable to its voor 70 extract abe. 
is found in the fame manner as in fe Breer i f 
the 19th Rule of this Chapter, the Cp ee 
mixt number being firft reduced into an improper: 
fraction by the roth Rule of the 17th Chapter, 
So the fquare root of 34 33 will be found 5% 


viz. 34.2% being reduced into the improper Fra@i- 


on ?*22,. the /guare root of the Numerator 2209 will 
be 47 for a new Numerator; alfo the /guare root’ 
of the Denominator 64.is 8, for a new Denominator ; 
fois found +7, which by (the 13th Rule of the 17th 


Chapter) is 5 2 the /quvare root fought. And here the i 
fame Caution is to be obferved as in the rgthRule ~ 


of this Chapter; viz. The fractional part of the 
mixtnumber, or the improper fraction equivalent 


unto the mixt number, muft be in the leaf terms. 


before any extraction be made. 


a Beige - XXUL 


i 


were a whole number, it will be found .9013 very 


270 = Lhe Extraction of “Book I, 
To find thefquare.. » XXUI. When the mixt number. 

Oe as hd: given is incommenfurable, | to its: 
sommenfurable to Square root, prefixing this Chara@er 
its root. before it, viz. 4/ or 4/ q- So the /quare 
tae _ root, Of 7 2 will be thus exprefled; 
/ 72 0r.q.74: Bucif you defire to find the [quare 
root near Of a mixt number incommezfurable to its 
root; reduce the fragtional part of the mixt number 
into a Decimal of an. even number of places, as in 
the 21 Rule of this Chapter, and/annex the Deci- 
mal fo found unto the whole part of the mixtnum-= 
ber; then efteeming the faid whole number and 
Decimal as one entire number, extract the /guare 
yout thereof according to the aforegoing Rules of. 
this Chapter, and from the root found, cut off 
always to the right hand, fo many places as. there’ 
are points over the Decimal annexed; which 
number fo cut off fhall be a Decimal, fhewing 
the fractional part of the root, -and that on 
_ the left hand: fhall-be the whole part of the root; 

fo'the /quare rect of 72 will be found 2, 7688 ve- 
Finearsss 9/0 Glia Mniyhall Mn 6 a0? ead 
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The Extraction of the Cube Root, + Qe 


| A oa 
J.f HE Extraétion of the Cube Root is that, 

TL by which having a number given, we find 
‘another number, which being firft multiplied by 
it felf, and then by the Produét, produceth the 
number given; 295 6 > ka 
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HJ, IntheExtraction of theCube root, ~y Gyping 
the number propounded is always con- yymber, 
ceived tobe aCube number, thatis,; 
a certain number of little Cubes, comprehended 
‘within one entire great Cube, and the root or num- 
ber required is the fide of that great Cube: what 
a Cube is may be well exprefs’d by a Die, which | 
‘indeed is.a little Cube it felf; wherefore if you. 
place tour Dice in a {quare form, that is, laying 
‘two and twoin a rank, you fhall have a fquare 
containing four Dice, upon which if you yet erect 
fach another fquare of Dice, you fhall havea great _ 
entire Cube comprehending two times 4, that is 
8 Dice or little Cubes; and here 8 is the Cube 
number given, and 2 is the root, or number re- 
quired: Jn like manner if you rank 25 Dice ina 
fquare form, viz. laying 5 im a’rank, you have a 
fquare containing, 25 Dice, now upon this fquare 
of Dice if you ere four other fuch fquares one up-_ 
onanother, you fhall havea greatentire Cube com-= 
\prehending ¥ times 25, this is125 little Cubes, and 
in this cafe he is the Cube number propounded, 
and 5 the root or number required. 
- JIT. A Cube number is either fingle or com-. 
pound. : i 
IV. A fingle Cube number is that, ety 
Peeisdelus, piosuced by the multi-. ae ae 
plication of one fingle figure firft by 


‘it felf, and then by the product is always lefSthan 


1000. So 125 isa fingle Cube number produced 
by 5 multiplied firft by it felf, and then by 25. 
the product; for 5 times 5 is 25, and 5 times 25 


is {25.2 Oe 
_ F. Allthe fingle Cube numbers, and fquare num~ — 
ws KR 4 


bers 


/ 


1972 Fhe\ Extrattion of \» Book B 
_ bers, together with their refpeaive roots, are ex” 
. prefled, in the Table following, ». °° y 
- 1Cubes, | 7 
Squares. ir fa] oto] 25 | 36 | . 
‘Roots, Rif 2eg) Bidet lag 1) Iya Ouatl 


Ba: 


: 
‘ 
4 i 
4 


ne rar —— ee, 


49 | 64. 
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AA Compound which being produced by a number(that 


Cube number. 
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VII. Vopreparea Cube number forextra@ions 


‘puca point over the firft place thereof towards the 
tight hand (to wit the place of Units; ) then paffing, 


-over the fecond and third places, putanother point — 


over the fourth, and paffing over the fifth and fixth 


“put another point over the feventh, and in that or-_ 


der (to wit two places being intermitted between 


every two adjacent points) place as many pointsas 


the number will permit: So 157464 

‘being given, you are to place the © : 
“points as in the Margin, and fo many 157464 
“points as are in that manner placed, | 
‘of fo many figures the voor demanded will confift. 


LX. Having thus prepared your number, you may 


fee it diftributed by the points into 
feveral Cubes: fo in the fame exam- ... . 
ple 157 isthe firft Cube, and 464the 157464. 
fecond. Inlike manner if this Number . | 
*%464 were propounded for extracti- 

-on, after points are duly placedas be-.. . .- 
fore, you will fee 7 to be the fir? 7464 
Cube, and 464 the fecond. — - 

- X. Having drawn a crooked line on the right hand 

_ ofthe number propounded to fignifiea quotient,find 
the Cube root of the firft Cube and place it in the 
quotient: So I finding (by the fixth | , 
Rule of this Chapter) 5 to be the cor- nes 
refpondent root of 157, I writes in 157464 (5 
the quotient, and then the work will ftand as you 
Pee ta thewMarrin. oi oo Las | 

XI, Subicribe the Cube of the root ett 

_ placed inthe quotient, under the firft 157464 (5 
Cube of the number given: So.125 125 3 


being the Cube of 5 the rogt (by the 2, ith 


? 


ee” The stration oti aa “Book I 


«fifth ie of this Chapter) [write it ender 197 the 


- firft Cube of the number a re as you fee i m the 


example. 
XII. Draw a line idee the Cube fibRsibed as 


aforefaid (to wit, the Cube of the root placed in 


. the quotient ) and fubtraé& this Cube from the firft 


Cube of the number propounded, 
157464 (§ placing the remainder orderly un- 


eS ee derneath the line: So125 the Cube 
:; ——- of 5 being fubtratted trom 157,the 
32 remainder Is 32, and the work will 


. {tand as you fee. | 
xiu. To the faid remainder bring down the next 


‘Cabe of the number propounded (to wit, the fi- 


gures or cyphers that ftand in the 


157464 (5; 3 next Places) placing | the faid 
425 Cube next after, to wit, on the 


-——— right haid of the remainder, fo the 


42464 refol. next Cube 464 being placed after 
‘the remainder 32, there will be. 


ai 


found this number 32464, which may be called the 


Lede 


XIV. Having drawn a line underneath the Refale | 


wend, {quare the root in the quotient, that is, mul-— 
‘iply it ‘by it felf, and fubferibe the triple of the: 


faid fquare or produé& under the ~ 
t57464 ( 5 refolvend in fuch manner, that 
PAE the firft place (to wit, the place 
Go CO ofan) artic {aid triple fquare 
32464 refol. ‘may ftand dire@tly under the third 
——-—-—_ place’ (or place of hundreds) in) 
75 i the refolvend: So the {qQuare of - 
. the root s is25, the triple where= 


of Is 75, which I fab{cribe me the Refol-_ 
Lone vend 


ul Uiily Fae ee ma. - te ithe 
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ies 
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vend infach manner, that theifigurey which isin 


pe firft place (to wit, the place of units) in the 
triple Produé&t 75; may ftand under 4, which. is 
feated in the third:place of the refolvend, as you 
fee in the Margin. | ee : 


7 


XV. Triple the root or number in the quotient, _ 
‘and fubfcribe this triple number in fuch manner, © 


that the fir place thereof (co wit,.the place 


‘of units) may ftand dire@tly under the fecond 


place (to wit the place of tens) 
in the Refolvend: fo the triple 
‘of the root 5 is 15, which ] 
fubicribe in fech manner, that 125 ‘wus 
the figure 5 which is in the firt, ——--——--—— 


place (to wit the place of units) . 32464. Refalv. 


in the faid triple number, doth —-—--—-—-__ 


ftand direG@ly under'6, which is 
feated in the fecond place of 
the Refolvend, and the Work 
will ftand as in the Margin. | 6 
. XVI, The triple fquare of the root, and the 
Ariple of the root being placed 
one under the other, as is di- 


75 
We 


157464 ( § 


rected in the 14 and 15 Rules 
aforegoing , draw a line un- 
-derneath, and add them toge- 
ther in fuch order as they are’ 
feated, and let the fum be e- 
fteemed as a Divifor: So the 


triple fquare 75, and the triple 


number 15, being added toge- 
ther as they are ranked in the 
Work, the 
a Divifor, 


™ 


fam will be 765 for 


157464 {eo5 
125 | 


emerees pee et geet) 


324064. Refolv. | 


TSH 
15 
765 Divifor. 
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' XVII. Let the whole Refolvend, except the firft 


(ye SEE _ (towards the left hand) of the Di- 
41§7464 (§4  viforis contained inthe corref{pon-. 
FAA, dent part of the Dividend, and 
———»——« obferving in that behalf the Rules. 
32464 Refolv. before tanght in Divifion, write 
*———---——---_ the Anfwer in the Quotient: So 

715 if I ask how often 7 (the firft fi- 

1§ gure of the Divifor towards the - 
————~—-——~ left hand) is contained in 32 (the 
9765 Divifor. correfpondent part of the Divi-— 
—s--=e dend placed above) the Anfwer 

. “will be 4 5 wherefore I write 4 in 

the Quotient, as you fee in the Example, 
XVJII.. Having drawn another line under the 

| _ Work, multiply the triple {quare © 

.. °° ~ before fubfcribed (as fs direéted . 
157464 (54 in the fourteenth Rule) by the © 
125, . figure laft placed in the quotient; 4 
 ———-— and fubfcribe this Produé under : 


32464 Refolv... the faid triple fquare; (to! wit, © 
. - units under units, tens under tens, © 


eee 


“78 + &e.) S075 being multiplied by ‘ 
15 4, the Produ& is, 300, which I 
feb -——  fubfcribe under 75 (the triple — 


765 Divifor. fquare) and the work will ftand 


— 


‘y 


we 
J 


a. 


i 7 as you fee in the Margin. j 
300 th a a 


7 
@) 
if, 
iss 
ay 


XIX, Multiply. 


oe < 


ry 


et 


eth XXXII. 


triple number before fubferi- 


bed (as is directed in the rgth © 


Rule of this Chapter; this 
done, fub{cribe the laft Produc 
under the faid triple number 
(to wit, units under units, tens 
under tens, &c.) fo 4 being 
fquared or multiplied by it 
felf, the Produ& is 16, which 
being multiplied by the triple 
number 15, the Produd is 240, 


this there fore I fubfcribe under 


the aforefaid triple number 15, 
and the Work will ftand as 
you fee. 


in the quotient, under the re- 
folvend, in fuch manner that 
the firft place of this Cube 
(to wit, the place of units,) 
may itand under the place 
of units in the -refolvend: 

So 64 being the Cube of 4, 
I write it under. the refol- 
vend 32464, in fuch manner 
that the figure 4, which is 
in the place of units in the Cube 
64, may ftand under the figure 
4. which is feated in the place 
of units of the refolvend: Ob- 


ferve the Work in the Margin, 
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the Cube Root. 
| XVX. Multiply the figure laft’ placed in thequo- _ 
tient firft by it felf, and then the Produ by eae 


157464 (34 
125 pee 
32464. Refolvend. 
75 f 
BS 


a ye eee 


765 Divifor. 
300. : 
240 


XX. Subfcribe the Cube of the figure laft as | 


fae (54 
125 


32404 Refolvend. | 


° 
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765 Divifor. 
300 © 
240 

‘64 


SO 
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WD :,4 § Drawing yet another line under ‘the 
work’, add the three laft 


fe Ge numbers together in? the- 
125 fame order as they are 
—-- —— ~S feated, and fabtraé the font 
32464 Refelvend. — of them from the Refolvend, z 
oe _ placing the remainder order-* 
75 ly underneath: So the fants 
15 of the three laft numbers, 
——--——- as they are ranked in the 
765 Divifor. Work, is 32464, which if” 
ee ee you fubtract out of | the re- | 
300 | folvend 324645 the remain-— 
240 ~~. sdervis os: Thus. the whole” 
64 | Work being finifhed., — 
a eee = Cube root of 157464 a q 


32464 number propounded ) » 
| -———— found to be 54. 


sdlieasini 


O 
Note t. When the-fam of the three lat 3 num-_ 
bers before mentioned is greater than the refolvend, 
the Work is erroneous, and then you are.to re- 
form it by placing a leffer figure in the quotient. 
Note 2. For every one of the particular Cubes’ 
(diftinguifhed by the points) except the firft Cube” 
onthe left hand, arefolvend is to be fet apart, by © 
__ bringing down to the remainder the next Cube” | 
(as is direGed inthe 13 Rule ) And asoften asa_ 
refolvend is fet apart, fo often isa new Divifor 
to be found, by ddding the triple of all the root in 
the quotient (confifting of what number of places — 
foever,) to the z7iple of the /quare of fuchroot, after 
they. are orderly bla Sir ps: to the ae I pe 


Rules. 
Dre, 


es sétenanintieas 
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_ Note 3- The Work of the 10, 1 and 12 Rales 


or finding of the firft figure in the root is but once > 


fed in the extraction of the root of any number 
whatfoever, but the Work of ail the following 
Rules is to be ufed for the finding of every place in 
the voor, except the firft. aie: 

_ The practice of thefe 3 Notes will be feenin the 
following Examples. : 


Example 2. Let it be required to-extra& the 


Cube root of 8302348. 
* Having diftributed the. number given into fe- 


veral Cubes by points, as is direéted in the eighth — 


Rule of this Chapter, I demand.the Cube reot of 8 
(the firft Cube on the left hand) which I find by 
the fifth Rule of this Chapter ' | 

to bei2; wherefore: placing 2». (7) 

in the quotient, and 8 the 8302348 (2 
Cube thereof under 8 the firft 8 . 
supe; i draw.a linc, and) -——.——.) 
fubtracting 8 out of 8 the 
remainder is o, which I fub- 


fcribe under the line. This is always the fire 


Work, and isno more repeated in the whole ex~ 
traction (as was intimated in the 3 Note aforego- 
ing;) then bringing down the next Cube (to wit, 
the figures ftandiag in the three following" places 
of the number propounded) which is 302, I 


Place it after the remainder 0, fo is 302 the refal- 
vend; this done, having drawn a line underneath 


the refolvend, I feek for the triple of the fquare 
of _the root, viz, the root in the quotient is 2, 
which multiplied by it {elf produceth the {quare 


4, the triple whereof. is 12, this 1 fubfcribe un- _ 


der the refolvend, in fuch manner that the figure 2 
‘at ean . ‘ in 


é 


sis 


“gage 


(B80 


2 


: 
i, 


: 8302348 (2 : 


Goes oe 


0302 Refolvend. 
ata 


¥2 
06 


The Extrattion of © 
in the units place of this triple fquare 12, may 


-ftand dire@ly unde 
. -.ooin-the third place of the Res 


fo es TG % 


Ka Book f 
r the figure 3, which is feated 


folvend, (to wit, ‘the place 
of hundreds ) according to 
the 14th Rule aforegoing 
Again, I triple the root 2, 
which produceth 6, and fub= 
{cribe this triple number 6 un= 
der the fecond place (or place’ 
of tens) in the Refolvend, to 
wit, under o (according tor 


126 Divifor. 


- gether the. faid t 


‘Divifor (according to the 16th Rule aforegoing. )* 


down the next Cube 348, Lannex itto. th 


the 15th Rale of this Chap-: 
dled.) cites rer) then drawing a line un-? 

' ~ der the Work, and adding to-7 
wo nunibers lait fubfcribed, as* 
they are ranked, rhe fum of them is 126 for a- 


om “That gone: efteeming 30, to wit, all the pla-~ 


ces except the firft or place of units in the Refol=" 
wend, asa Dividend, 1 demand how often the di-~ 
vifor 126 is contained in 30, and not finding it | 
once contained therein, I write o in the quotient 5” 
and now becaufe the fum of the three numbers ~ 
which dught to have been Produced (according to ~ 
the 18, 19, and 20 Rules of this Chapter) by the — 
multiplication of o (which was laft placed in the — 
Onotient) amounts to 0; the Refolvend 302, out. 
of which the faid fum fhould have been fubtraéted, © 
remains the fame without alteration, wherefore 


having drawn a‘line under the Work, I) write” 


down a new the old Refolvend 302, and bringing ~ 
e faid » 


392 
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‘the Cube Root 


) = 
ss ee, 


3023 fo there will be a new sreabeatits to Wits 


302348. 


Then fquaring shie raot 20 “(that is multiply~ . 


ing of it by it felf) the Produc is 400, which : 


triple or multiply by — 
3, and fubferibe the 
1200 under-. 


Product 
neath the new. refol- 
vend in fuch manner, 


that the place of. units: 


n this triple quadrate. 


(200 may ftand under: 


the place of hundreds, 
yr third place of the 
‘efolvend 302348, to 
wit, under 3 (accord- 
ing to the 14th Rule.) 
Again, I fubfcribe. the 
tiple of the root 20, 
which is 60, 
manner that the place 
Mf units in this triple 
‘oot 6o may. ftand un- 
ler the place of tens 
yr fecond place of the 
efolvend, to wit, . un- 
ler 4; then adding to- 
ether the two num- 
ers laft fubfcribed, to- 
Nit, 1200 and 60, in- 
uch order as they are 
‘anked in the Work, 
Divifor: . 


in fuch 


Soran’ as , 
Cah Qa 


ease ea 


0302. Refolvend. 


12 
O6 


‘I 26 Divifor. 


302 348 Refoluend. 


1200 
60 
12060 Diwifor. 


pee ee ee 


7 eke 
Ere ee 


2400 
240. 
» 08 
24.2408 Ablavitinrn 


SS So S| 


59940 


the fum iser2060 for a — 


¢ 
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28r 


ee Qe eee 


= 


: we 
Te 
x oi) 


683° — The Extraction of \.\ » BookI) 
_ Again, efteeming the whole refolvend,: except. 
the firit place (or place of units) as a dividend; 
to wit, 30234, I demand how -often 1 (the 

~ firft figure of the divifor towards the left heady 
is contained in 3. the correfpondent part jofi 
the Dividend; and though it. be three times — 
contained in it, yet. (according to the firft Wore! L 
at the end of the 21 Rule of this Chapter) 1 dare ; 
take but 2, for if | fhould take 3,:and proceed ac-' 
cording to the 18,19, 20, and 21 Rules .of this 
Chapter, a Number-would. arife greater than. the. 
_ refolvend (from which fach number arifing ought 
to be fubtracted) wherefore I write 2 in they 
uotient. ; | ate joute iat ae 
Then multiplying the triple {quare 1200 before; 

_ fubfcribed, by 2- (the. figure laft placed in the: 
quotient,) the Produét is 2400, which | fubferibe’ 
under the faid-1200-(to wit, units under units, 
and tens under tens, &c.) Alfo: multiplying the 
triple root 60 before fub{cribed, by 4 (the qua- 
drate of 2 the figure-laft placed in the quotient) 
the produ@ is 240, which 1 fubferibe under the, 
faid-triple root 60; laft of all 1 fubfcribe8 the, 
Cube of the faid new: rove 2, under the place of. 
units or firft placeof the Refoluend, to wit,) 
under 8, and having added together thofe three 5 
Numbers laft fubfcribed, to wit, 2400, 240.and 3. 
as they ftand in-ranks in the Work, the fam of 
them is 242408, which being fubduéted from the: 
refolvend 302348, there will remain 59940. Where= 
fore the Work being finifhed, d find 202 to be” 
the number.of units contained in the Cube. 
root Of 8302348 the number propounded: And 
becaufe after the extraction is ended there happens ~ 
‘ to 
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‘to bea remainder, to wit, 9940, Iconclude that. 

the Cube root fought is greater than the faid 202, but: 

lefs than 2033. yet how much it is greater than; 


202, no Rules of Art hitherto known willexa@ly, 


as by the:next Rule will be manifelt. , 
--XXIL To. find the fraG@tional part of the root. 
very near ternaries of Cyphers, to wit, 000, 
00¢c000, Or 000000000, &c. are tobe annexed to- 
‘the number firft propounded; then efteeming the, 
number propounded with the cyphers annexed to 
be but one entire number, the Extraétion is to be 
made according to the preceding Rules of this 
Chapter, and look how many points were placed 
over the number firft given, fo many of the fore- 
moft places in the Quotient are the Integers or 
Units contained in the Cube root fought, and the 
reft of the places in the quotient are to be efteem’d - 
as the Numerator of a Decimal] Fraction, which 
Numerator confifteth of fo many places as there . 
were points over the cyphers firft annexed: Soif | 
8302348 were given as before, to find the Cube 
root thereof (according to this Rule) annex cy 

phers in this manner. ! 


difcover; although we may proceed infinitely near, 


8 302 348,000000'( 


oa | 
_ And then if you profecute the extra@ion ac- 
cording to the Rules foregoing, you fhall find 
the Cube root fought to be 202. 48, &c. that is, 
302 42 and more; wherefore you may conclude ~ 
that202 48 islefsthan the trae root, but 292 .42i8 
‘ ; 3 2 “)  preater 


ws Sad » * s 
fits hoc 
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greater thanit: So that by annexing two terna~' 
ri¢s of cyphers, to wit, 6 cyphers, to the number — 
propounded, you will not mifs ,..2 part of an unit | 
of the true voor, alfo by annexing *3 ternaries of - 
cyphers, to wit, 9 cyphers, you will not mifg ys.) 
part of an unit of the true roof, and in that order 
you may proceed infinitely near,’ when you can-_ 
not’ obtain the true rcer. The whole operation’ 
of the faid- Example here followeth, where you 
may obferve,'. that for the more’ certain and eafie’ 
placing, as well of the numbers which confticute — 
the ieveral Divifors, as of thofe which conftitute © 
the ablatitions Numbers to. be fubtraéted from the — 
fiveral and refpetive Refolvends, down-right 
[ines are drawn ‘between the particular Cubes of — 

the number propounded, firft diftinguifhed by 
‘points as before. ’ SCI AY OAC OF aa 
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ios 348 O00 Nats (202. 43, &e. ett 


0 302 “IRefolvend 
12 
‘ch ta A 
By eit S i se 'dvs. (Divilor 
8 ton |302 02/348 ___|Refolvend 
ROO ROO 
+ Iso" 
: 120 fete ~~ |Divifor 
sah ogee 
nS 
ABlatieiney 
| 59 94.0}000 Refolvend 
24.97/26 {Divifor — 
fe ci RTE 
— 335 6s8e93_Abl Ablatitiam i 
23 in 


_. “than the faid given number... 


ap 
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In like.manner the Cube root of 2 will be found 
_ to be near equal tor. 25992, &c. thatis, 1 25222 
and: more." PU gta ibe OM bi, id + 4 
XXII. The extra@ion of the Cube root is pro- 
Pw: ved by multiplying the root cubically, to 
The Froof. wit, the root being firft multiplied by 
: it felf, and thea ‘the produ@ multiplied — 
by the rooc, the number arifing or laft Produ& (in 
cafe there be no’remainder after the extraction is . 
finifhed) will be equal to the number propounded: 
fo inthe firfl example of this Chapter, the Cube root 
§4. being multiplied firft by it felt produceth 2916, - 
which being multiplied again by 54 produceth 
1§7464, to wit, the nomber whofe’ Cube roor was in- : 
quired. Bat when after the Extraction is finifhed, 
_ there happeneth ‘to be a remainder, and that the 
root is found as near as you pleafe in Integers and — 
Decimal parts(by annexing cyphers asin the 22 Rule 
of this Chapter, ) then fuch mixt number exprefling — 
the roor, being multiplied cubically, muft prodace 
amixt number lefs than the number firit propound- 
ed, yet fo near unto it, thatif the figure ftanding — 
_ inthe lat place of the decimal fraétiomin the root be 
_ made greater by 1, andthe mixt number fo increas © 
’ fed be multiplied cubically, othe Produ@ muft be ~ 
“$reater than the number firft propounded: So in — 
the Example of the 22 rule of this Chapter, if 202.48 
be multiplied cubically, it produceth 8301304 .49, © 
&c. which is lefS than the propounded. number — 
8302348, but if 202.49 be multiplied cubically, ~ 
there will arife 8302535 .49, &c. which is greater 


XXIV. The Cube root of a Fraction is found ‘in ; 
this manner, viz. extract thei Cube root of the 
say Dak oabe cea, eae 


¥, a "7 
tae 
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Numerator’) (according to the-aforegoing Rules,) — 


which root referve fot a new Numera- 7,09 
AR extra |. 
tor; alfo the Cube root of the De- the “Cube 
nominator fhall. be a new Denomina- root of 
tor; laftly this. new) Fraction hall be, Fration. 
the Cube root of the Fraction: firft, propounded : 
‘fo the Cube roor of ~2is?, for the Cube. roor of 8 is 2 
for a new Numerator, alfo the cube root of 27 is 3 
fora new Denominator. In like manner the cube 
_yoot of * is *. But here note,diligently, that the 
_frattion whole cube root is required, muft be im its | 
Teaft termsbefore.any Extraction be made; for of- 
-tentimes it happens that the fraction firft given 
hath not a perfect root, albeit, when fuch fraction 
js reduced intoits leait terms, the roonthereof may. 
-be extracted: fointhis Fra&ion £4 neither the zume- 
-yator nor denoysinaror hath a perfect cube roor, yet the : 
faid £6 being reduced toits leaft terms +;, (bythe 
fourth Rule of the 17 Chapter) the exbe roor of this 
may be extracted, for the cube root of 8 is.2 for a 
new numerator, alfo the cube root of 27 is 3 for a new 
denominator, {o that the cube root of 5 (which is 
equal to 3$) is found to be #. 5 rn 
~~ »KXV. The Cube root ot a fraGion which hath 
snot a perfec Gabe root may be found near in this ° 
manner, viz, reduce the Fraction given into a De- 
-cimalk Fraation, by the third Rule of the 23 Chap- 
_ ter, the more placesare in the Decimal, the nearer 
will the root be found, but the Decimal muit.con-_ 
- fift of ternaries of places, to wit, either of three, fix, 
* nine, or twelve, &c. places; then extract the Cube 
»root of the Numeraterof that Decimal, as if ic 
_ were a whole number (according to the Rules be- 
_fore given,)..which.root found fhall:be a Decimal 
Bair , eis ud. .  exprefling 
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_,exprefliog near‘the Cube root of the Fraction pro- 
wounded. .Gsamod] Vou. 4 toh wleeaded folaaae 

Soif thecube ract of 2 were required, I reduce the 
 faid 2 into a deeimal,whofe numerator may confift of 
ternaries of places, to wit into this, 666666666666 
&c. then extra@ing the cube voor thereof, 1 find 
8735, whichis very near the cube roor of 3, | 
| XXVIL The Cube root of a mixt number com- 
_menfurable to its root may: be found in the fam : 
‘Manner as in the 24 Ruleof this Chapter, the mixt 
umber being firft reduced into an improper Fra- 
tion (by the 10! Rule of the 17-Chapter.) } 
«* So the cube root of s 24% wil! be found to be at 
wz, reducing 1245 into’ this improper fraction 
3 }3,the cube root of .43 will be found 2 or 2°. And 
here the fame caution is to be obferved as in the 
24 Rule of this Chapter, viz. the fraGional part of 
the mixt number, or the improper fra@ion equiva- 
lent unto the mixt nimber, muft be exprefled bya 
Numerator and: Denominator in the leaft terms be= 
fore any extraction be made.’ > . be 

| XXVIL When the mixt number, whofe Cube 

_ ¢ Foot is required, hath not a perfe& cube root, this 
__ charaCter, c. \is afually prefixed before fuch mixe 

“number; fo the cube root of 2 3 is thus exprefled,/c. 

2 3.Likewife/ c..¢ denotes the cube root of $,which i$ 
a fraction, whofe cabe root isinexpreflible by any true 
Or rational number: But if you defire to know the 
‘cube root near of a mixt number which hath not a 
perfect cube root, reduce the fra@tional part of the 
mixt number into a decimal (as in the 29 Rule of 
this Chapter) and annex ‘the’decimal fo found unto 
the Integers of the mixt number; then efteeming 

the faid Integers with the. decimal fo ae 
4 eh de. Pg a ee ‘ eerste ihe eee ed 
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edas one entire number,extra& the cube roor thereof 


and from the root found cut off always to the right 
hand fo many places as there were points over the 
faid decimal annexed, which places fo.cut off hall be 
the fraGional part of the voor, and thoferemasning 
on the left hand fhall be the Integers of the voor: So 
the cube roor of 2 3 will be found 1 1334, and more. 
> XXVIII. Ymight here proceed to fhew the extra- 
tion of the roors of the Biguadrate (or fourth Pow- 
er) the fifth Power,&c. but their operations being ex- 
ceeding tedious, and hardly intelligible withoutthe 


knowledge of Algebra, | fhall only in this place touch = it 


upon the ExtraGtion of the Biquadrate root, becaufe 
it may be extracted by the Rules delivered in the 
32 Chapter, and referr the more curious Arithme- 
tician for further fatisfaction in this matter, to my 
Treatife of the Elements of Algebra. ty 
XXIX. A quadrate or {quare number multiplied 
by it felf produceth a Biquadratenum- | 2 
ber : So 4 multiplied byt felf produ- oi es a2 the 
ceth the Biquadrate 16. Thereforeif a Rave 
number be propounded and the Bigua- nae 
drate root thereot be required, firft extra& the qua~ 
drate Or fquare root of the number propounded, and 
then extra the /quare root of that root for the Bi- 


“quadrate root fought, Thus if 20736. be anumber — 


propounded, the Biquadrate root thereof will be found 
12: For the /quare root of 20736 is 144, and the 
{qnare root of 1441812. When the number given 


hath not a perfect Biquadrate root, you are to annex 


quaternaries of Cyphers, to wit, either.4, 8; 12,0r 16, 
&c. cyphers, and then proceed as before; fo will you 


find the root near, whofe fractional’ part will be a i 
decimal. Thus the Biquadrate root of 7 willbe found © 
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The Relation of NAME LE Seente: on 


7, Fy 


ig ° Hus, et fingle Arithmetick: ‘Conipaeative | 
Arithmetick infues, which is wrought by — 


airibers as they are confidered to have Relation 
_ one to another. 

‘Boetius Ar. . Il. This Relation conti fts in ae 
“Gi.cap. 21. ty, or quality. 


III. Relation in quantity is the reference or re- a 
fpe& that the numbers themfelves have one unto © 
another: As when the comparifon is made between ~ 


‘6 and2, or 2and6: § and 3, or 3 and §. 


_ V. Here the Terms or Numbers propoundedare — 
always two, whereof the’firft is called the Antece- — 
dent, and the other the Confequent: So ia the © 
firit Example, 6 isthe Antecedent, and 2 the Con- — 
fequent: Andin the fecond, 2 is the Antecedent, 


‘and 6 the Confequent. 


V. Relation in Quantity confifts either'in the 
difference, or elfe in the rate or reafon that is found j 


‘petwixt the Terms propounded. 


VI. The difference of two numbers is the remain- © 

: der, which is left after fubtraQtion of — 
“Difference. the lefs out'of the greater: So 6 and. 2 
being the terms propounded, 4 is the — 
difference betwixt them: for if you fubtract 2 ont 


Vil, The : 


of 6, the. remainder i is 4. 


Le 
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Vil. The rate or reafon betwixe two numbers.i is 
| the quotient of the Antecedent. divi- asa 
| ded by the Confequent: So if it be “Rete or Resfo 

| demanded what Rate or Reafon’6 . 

hath to 2, Ianfwer, triple Reafon: For if you 

divide 6 the Antecedent, by 2 the Confequent , 

the Quotient is 3, 2 being contained juit 3 times 

in 6, In like manner is there fabtriple Reafon be- 
twixt 2 and 6, forif you divide 2 by 6, the Quo- 
tient is 2, 0r (which i$ all one) 4 wt becabie 6 be=* 
ing not oace found in 2, there remaias 2 for the_ 

Numerator, 6 the Divifor being the Denomina- 

| tor of the Fraction given you in the Quotient, 

| according to the oth Rule of the 16 Chapter afore- 

Joing. 

y Fite This Rate or Reaiol of Numbers’ is either 

- equal or unequal: 

_ IX. Equal Reafon is the Relation A bs | 

that: equal numbers have unto one » gual tResfom } 

another: as §to5, 6 to6, 7t0 7, &c. 

|. X. Here the one being divided by the other; the 

- Quotient is always an Unit: For if it be demanded | 
how often 5 is in 5, the anfwer is t. 

| XI. Unequal Reafon is che relation that unequal © 
Numbers have one unto another: Uneqisal 
and this is either of the greater to Beas Resfer, 

the lefs, or of the lefs to. the greater. 

XII. Unequal Reafon of the greater to the lef, is 
when the greater Term is Antecedent as of 6 ta 
2, °§ to 3, and the like. 

XIll. Here the Quotient of the Antecedent dis 

_ vided by the Confequent is always greater than 

ay ih $9 6 divided by 2, the Quotient is 


32 
a 


— 


'. 2a 
‘> 
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"3, and 5 divided by 3, the quotient is 1 2. 


os 


XIV. Unequal reafon of the lef to the greater, 
is when the lefler Term is Antecedent:: as of 2 
to 6, 3 to 5, &c. 7 

XV. Here the quotient of the ‘Anteceleue divis 
ded by the confequent is always lefs than an unit :/ 
So 2 divided by 6, the quotient is z or +5 and 3 


divided by 5, the quotient is 3. 


XVI. Each of thefe kinds of ‘unequal Reafon i is 


‘again fubdivided into five other kinds or varieties, 


whereof the three firft are fimple, and the other 


two are mixt. 


XVII. The fimple kinds of unequal reafon are, 
1. Manifold. 2, AGE hove 4 Se 3 oer 
partient. 

XVII. Manifold Reafon of the greater’ to’ the | 

: lef& is, when the Confequent is con-_ 
Manifold Rea tained in the Antecedent divers times 
fon. Me ba any part remaining: As 4 to 

24 8 to 4, 16 to 8, which is called 

Double icant becaufe the lefsis contained twice - 

in the greater; fo 6 to 2is triple reafon, 8 to 2% 

fourfold reafon, &c. 

_ XIX. Here the quotient of the ‘Antecedent divi- 
ded by the confequent is always:a whole number : 

So 8 divided by'2,’ the quotient is 4. ; 

XX. The oppoliteof this kind, viz. of the lef ; 

to the greater, is ‘called fubmani- — 

Submanifold, fold: Examples hereof are-2 to 4, 

 & to’ 8, 8) to 286, &e. Likewife 2 43 

to 6, 2 to 3, 2 to 10, &e 

XX. Superparticular i is, when the Antecedent 7 


‘igs 


 Superpartine’ Contains the confequent once. and 
bar. 


"bef des an va part of the confe- 
| quent ; } 


‘ 
ie 
ont 


— 
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«le that is, an half, a third, a fourth, ora 


fth part, &c. of the confequent, as 3 to2, 4 to3, 
§ to 4, 6 tos, and the like; here three divided 


by 2, the quotient is 1 +, and 4 being divided by 3 


the quotient ist 5. In like m ner § divided by 
4, the quotient is1 {, and 6 divided by g the quo- 
tient is1 *; wherefore | fay 2 and half 2 (that is 1) 
conftitute 3: So likewife 3 and one third part of 3 © 
(viz. 1.) conftitute 4, and fo of the reft, 


- XXII. Here the quotient of the Antecedent divi- 


ded by the Confequent is a mixt number, whofe 


whole part, as alfo the Numerator of the fraction 

annexed, is always an unit: As is obfervable in 

the examples laft mentioned. — ijl | 
XXIII. The oppofite reafon of this subfuperparti- 


_kind is Subfuperparticular, as 2 to 3, cular. 
310 4, 4 to 5, 5 to6, &C, 


.° XXIV. Soperpartient is, whea the Antecedent — 
contains the Confequent once, and - 
_befides divers parts of the Confe-  superpartienr. . 


quent: As 5 t0 3, 705,704, ° 


8tos5, 9 tos, 11to 7, &c. here § divided by 


3, the quotient is1 2, and therefore 5 contains 3 
once, and 2 of 3; for 3 andtwo thirds of 3 (ez. 
2) conftitute 5. ’ 

XXV. Here the quotient of the Antecedent di- 
vided by the confequentis a mixt number, whofe 
whole part being an unit, hath always for the 
Numerator of the fraétion annexed ynto it anum- 
ber compofed of more units than one: Sothecon- 


- ference being made betwixt 5 and 3, and 5 the 
-Antecedent being divided by 3 the confequent, the 
— guotient is 1 es | > ae 


| 


XXVIL The 


’ 
, va ; 


Subfuperparti= 


ae 5 10.7) 4.t0 7, 5 to 8,5 to9, 7 to 


,I1, and the like. 


 XXVIL, The mixt kinds of unequal reafon aré i 
_ manifold Supgrparticular, and manifold Superpar-" 


tient. 


ee XXVIII. Manifold Superparticular. reafon is, 
! whem .the Antecedent contains the, 


Manifold Sus confequent divers times, and befides 
perparticular. bese ' 


oe , an aliquot part of the-confequent:. as 
$102, 10 £03, 17 (0 4,°21 tog, and the like. 


24; and 21 divided by 5, the quotient isat. 


-— Suomanifold fu- is 
 perparticular, 


Manifold Su- 
_ perpartient. 


19.to 4, 28 to 5, &c. 
AX X Laws Eere..tneg 
| divide 


. compofed of more units than one :.So 8 divided by 
3, the quotient is2 3, and 28 divided by s, the 


quotient is 5 3. : . 
XXXII The 


yh 


Ge 
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-XXVI,, The oppofice of this reafon is Subfuper- ~ 
..) Partient:, Examples hereof are 3.to 5, 


t “ms 
a 


* 
_, XXIX. Here the quotient of the, Antecedent di- 
vided by the confequent is a mixt number, whofe — 
whole part confifting of more units thanone, hath | 
always an unit for the Numerator of the Fra@ion © 
annexed unto it; fo 5 divided by 2 the quotient is © 


») XXX. The oppofite of this Reafon _ 
Submanifold Superparticulars; as © 
2105, 2107, 3.07, 4to 9, &c. 
 XXXI. Manifold Superpartient is, when thean- | 
-tecedent contains the confequent di. — 
vers tines, and befides divers parts 
of the confequent ; as8 to 3, 1L7'to 5, 9 


| 


i | 


i 
i 
i 


a “| 


F 


re, 


athe: 


Wotient-of the Antecedent 
a ) ded bythe Confequent isa mixt | 
Submanifold Sue Number, whofe whole part as alfo 
perpartient. the Numerator of the FraGion an- _ 

nexed unto it, isalwaysa Number, © 


wey Ne Ss Py r ; Cy date ’ e 


Chap. XXXV. Na mbers in Quality. 295 
_ XXXII. . The oppofite here is Submanifold Su- 
perpartient : as 3 to 8, 5017, 40.19, 5t0 28 
and the like. Leger 
_. And thefe are the feveral kinds of varieties of 
the Rates or Reafons that are found amongft — 


a 


can, be named, but the Rate or Reafon betwixt 
them is comprehended under one of thefe five 
Kinds, ip ehh eins : 


em eo ae 8.8. ad 
~The Relation of Numbers in Quality, where of 


_ Arithmetical and Geometrical Proportion. 


OD dati in quality (otherwife called Pro-.~ 
RX portion) ‘is either «the ‘refe- ¢ . 
rence or refpe@ that the Reafons' of © yige gyciig. 7, 
~Numbers have one unto another, of 3.4.5.6 4h 
elfe which the differences of num- Sted. 4rith. 9, 


. 


_ bers have one to another. 


_ “IL” Therefore here the Terms propounded 
_ ought always to be more than two, for otherwife 

there cannot be a comparifon of Reafons or Diffe- 
_ rences in the Plural Number. ee ees 


| mile This proportion is either Arithmetical, or 
mcacometricals 6) 4! | Heer ee 


Se eat IV. Arith: 


ms 
“= ee . 
<5 . 


bide Seca) SS OR b 
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‘Numbers, fo that no two Numbers whatfoever 
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"FV. Arithmetical proportion is, when divers — 
numbers differ according to an ec ual 
Aribmesea difference, as 2, 4, 6, 8, 10, &c. here 
roportion« ‘> i¢ the common difference betwixt. 


i 


2 aud 4, heed 6 and 8, 8 and 10, &c. Sor, 
2 31 456, 7, Ke. differ by Arithmetical Pro= 
portion, 1 being the common difference betwixt , 


them.” 
or interrupted. 
Vi Arithmetical Proportion ‘continued is ; 
- when divers numbers are linked to- 


equal differences. Such are the ex- 


V. Arithmetical Proportion is either continued : 


"Ee Continued. gether by a continual progreffion of 


amples laft propounded, as alfo thefe 1, 3, 5, 75, 


My 11, 135.8. And oad 200000, Z2O000 5, | 


4gOo00o, &t. 


VERMIN eh oP antnbwo hagas by Arith- — 


metical Proportion continued, the fum of the 


fum of all the Terms: So.it being demanded, how. 
ieny ftrokes the Clock ftrikes betwixt Midnight. 
aud Noon; the Terms of the Progreflion in this 
queftion are Twelve, viz. 152,33 41 $259 73 8,9, 
10, 11,42. for in that order the Clock ftrikes,. 
wherefore if I.multiply 13 the fum of 12 andr 


‘ing.added together. J 
VUl. Or thus, Multiply the number of «the 


= 


Terms by the half fam of the firft and laft Terms, - 
and then like wife the Product will give you the ee “4 


~ firft and aft Ferms being multiplied by half the) 
number of the Terms, the Produ@.is the total — 


(the firft and laft Terms.) by 6 (¢ being half. the, — 
number of the Terms) the Product is 78, which. — 
is the total fum of all the Terms propounded bee. 


a 
‘)* 


‘ 


; 
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“es J a 7 r¢ 


» r 


4 : 
i 


the number of the Terms, the Produd is \yBres es 


| \ 1X. Three numbers being given, thac differ by 


Arithmetical proportion continued, the mean being, 
doubled, is equal to the fun of ‘the extreams! $03, 
6, 7, being given, 6 being doubled, is ‘equalito the 
fum of 5 and 7, the two excreamsy(21) oolod 2. 
ro. ¢ Arithmetical proportion ‘may’ DUR Dae. 
tbe continued ceither :upwards . or | Upwards: 2 
Mownwardss) ols 0119} ody to idmse ats 8 ya 
»» XI. Upwards, »when the terms of the Progteflion 


increafe, ~as thefe, 25, 4,.6, 8, 10,12) @eiworithefe 
1, 253543565, &c. And this laft rank is more — 


Particularly termed: Watural Piogrefions 2h 
XI. Gere when'the firft terarisvalf the com- 
“mon difference, of the: terms, the’ laft term being 
divided by the number of the.terms,° the quotient 
will give you the firit cermof~the rank: ‘Againda 
‘this cafe the firft term multiplied. by. the numberof 


the terms producech the laft term: Soothis rank'3) \. 


6, 9) 12,15, 18,.21, being propounded,® wherein 
‘34s both thefirfticerm; as alfo'the common,diffes 
tence of the terms; [fay 21 the laft cermvbeing: 
divided by 7 the number of ‘the Terms; the. quati- 
ent is 3 the firfiterm ; contrariwife 3 the firft terut 
multiplied by.7 produceth 21 the lait term. Ds 

ATH. ‘Arithmetical proportion. continued down-\, 
wards is, when thé terms of the pro- EY 3% 
greflion decreafe: :Such as are: 35, Dowmaards, >: 
325.29, 26, 23520: And 40, 35, 30) | 
4$p 20, 1S 10) §2 500 we 


é 


ba * t tres 


: ahi, * ; he : « - \ 1 eat. 
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~of all:the Terms:.So 13,°rt,'9)'4, 5) 35 being gi- 
iven, their total:is 48, for:8 the Half fum of aj,and_ 

935 the firft and laft Terms being ‘mul: iplied ‘bys, 


apes ee ep : AIV, Here 


rid 


. 
¢ 


foregoing. 


a“ 


is 
as 
x} 


i Xf. Here when the laft: term cis ‘alfo the com-— 
‘This Rule isin. MOn difference of the terms, the firft 


the inverfe of term being divided by the Number 
the 12th Rule a+ of the terms, the quotient will give 
| _.. you the laft term: Again, the’ laft 
term multiplied by the number of the terms, pro- 


duceth the firft term of the rank. 


For Example, this rank 40, 35,30, 255 20, 15, 10, 
9§ being propounded,» in which sis both the laft 
term, and likewife the common difference. of. 
the terms, I fay, go the firft term being divided 


_by 8 the number of the terms, the quotient is 5 


the laft term: On the other fide. 5 the’ lft term 
being multiplied. by 8, the product is 40 the firft 
‘term. ’ } Qe ee | : 
X¥. Arithmetical Proportion” interrupted is, 
hoe when the Progreffion is difcontinued : 
2, Jaterrupted. as in thefe numbers 2,°4, 8, 103: here. 
7u9) ‘2 and «g being compared with 8 and 
10, differ according cto Arithmeticat proportion, 
bytfo do not 4 aid 8 differ, for 2 is the common 
difference betwixt 2 and 4, 8 and 10, whereas the 


difference betwixt 4 end 8, is 4... In like manner. 
8, 14, 17,23, differ by Arithmetical proportion — 


interrupted. ei 3 3 
“471. Four nmmbers being given, that differ by 
Acithmetical proportion either continued or inter- 


xapted, the fum of the two means is equal to the - 


fhm of Sand 23. 


fum of the two extreams: ‘So §, 6,-7, 8, being gi- 
ven, the fum of 6 and 7, the two mean numbers, is 
equal to the fum of 5 and 8, the two extreams: 
and 8, 14, 1% and 23, being propounded the fum 
of 14.and 17 being added together is equal to the 


; XP. Geos 


} oe, 
F7 - " Wee 


re : 


¥ 


, VII, Geometrical proportion is, when divirs 
numbers differ according to like Rate retad 
or Reafon: that is, when the reafons of ei Bd‘ 0ie 
j Oportion. 
numbers, being compared together | 
are equal. $01, 2, 4,8, 16,32, &c. which differ 
~one from another by double reafon, are faid to differ 
by Geometrical proportion, for as 1 is half 2, fo2 
is half4, 4 half 8, 8 half 16, 16 half 32, &c.. 
AVAL. Geometrical proportion isei- 


: : ‘ 4 1 Continued. 
ther continued or interrupted. | 


_ XIX. Geometrical proportion continuedis, when» 
divers numbers are linked together by a continued | 


progreflion of the like reafon: Of this fort is the 


examiple laft given: For as 1 is to 2, fo is2to4,4 — 


to8, 8to 16, 16 to 32, &c. Solikewife the numbers 
By 9, 27, 81, 243, 729, &e. differ by Geometrical 
proportion continued, viz. by triple reafon,- each 
of them being contained three times in the next 
number that follows ic. Me nes | 
_. XX, In numbers continually proportional from 
1, the firft number from 1 is the rect or fir 
power, the fecond is the fquare or fecond power, 


“Chap: XXXV. Numbers in Quality, ag9 


the third the cube or third power, the fourth 


the Biquadrate or fourth power ,. the Yifth the — 
fifth power,’ the fixth the fixth power, &c. So - 


in this rank of numbers, 1, 3, 9,27, 81, 243, _ 
729, &c. 3 is the root, g the fquaie, 27, the cube, ~~ 


8 the Biguadrate, 243 the fifth power, 729 the 
fixth power, &c. | pie 

_.-KXI, The root being maltiplied by it {If pro- 
duceth the {quare, which being again — , 
multiplied by the.root producerh ta be nls 
the cube, and. fo each Proportio- ~ 

nal being multiplied by the root, produceth the 
Bel, Pe to Ween ay 


a ee * 


propor= 


4 


~~ 


Gao The’ RUirion ea “ Book I. 
eek rcsal next*above it, and Lead the numbers. 
~ comprehended betwixt” ‘rt, and the laft number pro-. 
- duced: areccalled “mean *proportionals + ‘So inthis. 
rank of proportional numbers,’ 1, 2 45 8, 16, 325 
“&e. 2'the rodt being’ multiplied ‘by at felf ‘prodi- 
ceth 4 the fquare, whith’ being ‘again multiplied” 
by 2 produceth 8 the cube, then 8 being” multi-- 
plied by 2, the product i is 16 the biquadrate, and 
fo.of ithe reft in their order, and Here 2,'4, 8, and 
16, are the mean ss ad in ie rank ‘prow 

potinded. - | 
, AHH. AB you. ‘multiply the root ‘by it felf, and 
‘“éomequently the fubfequent numbers 
© -Gonrintal’ by Ehemfelves ‘the - numbers inter- 
omeams. <9") ~ dented ‘betwixt t and? the? hurhber laft 


stig A- 
an c 6, Dect may: not unfitly be Nt 


.: which being i aie by i it elf Product 


ny i ait ie it, 25 44 16, “ind #6 are conti- : 
nual means betwixt 1 and’ 55536. | | 
AX(H. The continual means comprehended be- 
twixt any number giveg and r, are difcovered by a’ 
it continued €xcraction of the: quate roots’; for exam 
> ple, 65536 being given, the root thereof extracted 
1s 256, whofe rootis16, then the rootof 16 is 4, 
and the root of 4 is 25, fo that at-laft | find 256, 
16, 4, and 2 to be conginval means’ intercepted be- | 
- twixt 65536 and 1 as before.” Ol yi y 
XXIV, in numbers that ‘incitafe by Geometti- 4 
cal proportion’ ‘continued, if you multiply the’ 


Bikes term it dan the squpticny of any one of the terms: 
giideds 


elke iexag ope ae 
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divided by another term, which being lefsiisnex® 


unto it, and then deducing the firft term ovrot, 
that product, ‘divide the remainder by a number, _ 


that is an unitidefS than the quowent, the laf 


quotient will give you the total of all the terms pro+ 


pounded in the progreflion; fothis rank 2,\65 185, 
$4, 1625-486, °14598, being propounded, wheres) 
i the proportionals differ by fubtriple proportion; | 
| firft take 2 and.6 the tworfirft-cerms, aviddivi-  _ 
jing 6 by 2,» 1: find the quotient 3, wherefore, 
nultiplying:-14.58 the laft term, by 3 the quoti-, 
ant, the produét is 4374; out of which -if [-de-, 
jnét2 the firft term, the remainder is 4372, whieh; 


yeing divided by,2. (viz. a\aumber which is an 
init lefs than three the quotient) the laft quotient 
sives né 2186, which is the total. fym. of the pro- 
vortionals propounded, wah ss of 

. XXV.Three proportionals being given,the fquare 
fthe mean is equal to the product of the extreams : 


0 4, 8, and 16 being propounded, 8times8 being 
544 is equal to 4 times 16, which is lrkewife 64. 


XXVI. Geometrical Proportion interrupted is, 
when the progreflion of like reafon 


s.difcontinued, in fuch fort that 2. Interrupteds 


\ a 


our numbers being given, the like 
eafon is not found betwixt the fecond and third, 


hat is betwixt the firft ang feeond, and gpe third © 


ind fourth; of this fort are thefe numbers 2, 4; 165. 


32. here as 2'is to 4, fo is 16 to 32, for they dif-" 
er by double reafon; but as 2 is to 4, fois not 4. 


0 16, for 4 and 16 differ by fourfold reafon, 4 be- 


ng contained 4timesin 16: Solikewife 4, 8, 8,16, 


jiffer according to Geometrical proportion inter- 
mpteds +) hoa WE 


y 


aie te ee 
he BS atl ~— 
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302 The Relation of, &c. ' Book I) 
XXVIII, The numbers of Multiplication and Di- 
Vifion are proportional; for in Multiplication, as: 
Lis to the Multiplicator, fo is the Multiplicand to’ 
the Product, or-as 1 is to the Multiplicand, fo is the: 
_ Maltiplicator to the Produé: Again, in Divifion, 
as the Divifor isto'1, fo is the Dividend to, the 
Quotient : Or as the Divifor is to the Dividend, fo 
‘is 1 to the Quotient. THO f 
XXVIII. Four proportional Numbers whatfoe-' 
ver being given, the produc of the cwo means is 
_ equal to the Product of the two extreams : So 2, 
45 16, 32, being propounded, 4 times 16 (which 
is 64) is equal to 2 times 32, which is likewife 64. 
Here endeth the firft Book, which containeth all 
that is -abfolutely ‘neceflary, for the’ full- under- 
ftanding of common or prattical Arithmetick. Such 
as delire to fee how the fame is performed by ar= 
tificial, or borrowed numbers, called Logarithms, 
may perufe Mr. Wingate’s Second Book, beigg a dis’ 
Atind Treatife of Artificial Arithmetick. J . 


AN. 


APPENDIX 


- CONTAINING 


Choice Knowledge in Arith| 
metick, both Prat¥ical and Theore-| 
tical; the Contents whereof are 
expret d in the following Page. 
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I oy" Contractions in the Rule of ‘Three. 


2. Of Rules’ of Prattice by aliquot Parts, 


3. Of Exchanges of Coins, Weights and Meafures. 

4. Practical queftions about Tare, Trer, Lofs,G ain, 
Barter, Fattorfhip, and meafuring of Tapeftry. 

5. Of Jarereft of Money, andthe conftruaion’ of 
Tables to value Annuities, &c. j ier 
6. A demonftration of the Rule of Three. 


"7. A demonftration of the Doxble Rule of Fellow{hip. | 


8. A demonftration of the Rule of Alligation : 
_ Where alfo of the compofition of Atedicines: : 

9. A demonftration of the Rule of Falfe. 

To. A Collection of choice Qusftions to exercife | 
all the parts of vulgar Arithmetick, to which alfo 
até added various prattical Queffions, about the 
Menfur ation of Superficial Figures and Sohds, with the 
Ganging of Veffels, | cia 

11. Sports and Paftimes, i 
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i, apes Prieta aah . ie 
An Explication of fuch Notes or — 
i E : . ° “th 
Characters, which for brevi- 
9 Joke real in tis AD” 
Pf ‘His -+}- isa Note of Addition fignifying thatthe 
number which followethfuch-fign isto bead- 

ded to the number preceding it; fo3-+ 4implieth 
that 4 isto be added to 3: Sometimes alfo whenno } 
number is placed next after the faid note, itimpli- 

_ eth that the number precediug is not exaétly ex- ; 
preit ; fo the /quare root of two is 1.414--or 1.4145. 
Gc. that is, 1-41 + and fomewhat mote’ Voy 

. This — isa fign of Subtraétion, fignifying that the 
number which followeth fach-fign is to befubtra- 
&ed from the nomber preceding it; fo6—2 figs 
nifieth the difference between’6iand 2, or 2 to be 3 

_ fubtra&ed from 6. | : ate 
. . This x isa figa of Aduleplication, fignifying that 
the number which precedeth fuch fignisto be mul- 
tiplied into, or by the number following the fign ; i 
SO 3 ¥ 4. implicth that 3 is to be multiplied by 4.5 y 
likewife by 3 «4.8 is underftood the continual mul- F 

| Siplication of the numbers 3, 4,-and 8; viz.3 
is to be multiplied by 4, and the produa is) © 

/ to be multiplied by 8. Sometimes alfo the faid: 


_ fign hath reference to as many of the preceding. — 
or following numbers as have a little line placed’ 


~sS 


over them; {0 3x2 6 or2x6 x 3 fignifieth that 
3 is to be multiplied by the fumof2and6. Like- 


wil 


ME 
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wile 8 5 x3,0r 3% 8 gimplieththats 
isto be multiplied by the difference between Sands: 
Moreover if AandBreprefent two numbers, then 
A «* B or A B implieth the produ@ of the multipli- 
cation of thofe numbers: Likewife B~-C.x A fig- 
nifieth the produd arifing from the multiplication. 
of the excefs of the number B above the numberC, 
by (or into) the number A. Again, if A Band — 
A Creprefent two lines, then = A B+.A Cimpli- | 
eth a rectangular Figure or long {quare made of ~ 
the lines AB and AC. . 
Numbers placed as you fee in the - 3) 18 (6 
_ Margin, deaotea Divifor, a Dividend, 
and a Quotient, to wit, 3 the Divifor, 18 the Divie 
dend, and 6 the Quotient ; the like is to be under- 
ftood of other numbers fo placed. . 
__ Numbers placed after the manner of a frattion 
denote a Quotient, which arifeth from dividing the 
weet at OMe ee. Buegele 
Numerator by the Denominator ; fo———-- is equal 


ee 


to the Quotient,which arifeth from dividing the Pro- 
duct of the continual Multiplication of 2, 5 and 6 by — 
the Produtt of 3 multiplied by a : 

Four numbers placed as you fee in 2.416. 12. 
the Margin are Geometrical proporti- Md 
onals, Vite AS2isto4,fois6to12: or if 2give: | 
4, then 6 will give 12. Sometimes alfo they are 
RCO THUS. 2... aoa aah ck 2, 

_ . This = is a note of equality or equation ; fo by 3 

“ p4.= 5-2 is fignified that the fum of 3.and 4is 

_ €qual tothe fum of 5 and 2; Alfo7—3=9—s5 

 fignifieth that the difference between 7 and 3 is 

equal to the difference between 9 and 5 ; thatis, 7 © 
| leflened 


Med 


‘Teffened by 3 ‘Jeaves the fame femminder as.9 5 ef a 
fened by 5. Alfo4x 3 ==12 implieththat the pros 


duct of the multiplication of 4 by 3 is equal to 12. 7 


“>> This is.a fign of mayority, fi gnifying that the 
~ nwinber oa-the left hand of fuch fign is greater than 
the nuimber'on the right hand: thereof, fo 5 a Ca 
| implieth that § is gréarer than 3. . 
ile ie Thisi isa fign of minority, fignifying that the 
number on the' left hand of fuch fign is /e/s than the. 
number on: the tight hand thereof; fo 3 < 5 im-: 
- plieth that 3 isdefs than 5. 

This Charaéter / or / q. fi guifies the’ fquare 
~ root of the number which follows it, fou/ 144 im- 
plies the fquare root of: 144, to wit 12. 

~ Alfo this c: fignifies the cube root of the num- 
ber which follows it: So / c. 1728 fignifies the 
cube rootof: 1728, which cube root wil] be fea 


to be 12. 
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Of Contractions in the Rule of Tina, | : 


j Uch as are well vers’ in the parts of 4-) — 
be, vithmetick, which have been fully laid o- 
“® pen in the, precedent Book, and are mind- — 
% ful of the Notes or Symbols before explain- © 
. ed, will find no. difficulty in the 1, 2) 35 ~ 
45 §, and ro Chapters of this Appendix, wherein 
divers compendious operations no lefs delightful 
than ufeful are methodically handled, and the reft. 
will be as eafie to fuch as are but meanly acquainted » 
With. Geometrical demonftration. Peal cen genet 
HT. To repeat the brief ways of Atultiplication fet. 
forthin the 10, 11,and 12 Rules of the fifth Chapter, 
Or thofe of Divifiom, in the 11, 15, ad 16 Rules ha a 
me eae FT oS ge ae the 
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me 
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Contractions in 


<a 
> 
; 
ae 


the fixth Chapter aforegoing, would be a faperfluous — 
work, and therefore | fhall. prefuppofe the Keader — 
to be throughly acquainted with them, as alfo with — 


competent knowledge in the operations 


both vulgar and decimal. ‘cl 

IJ. \t will be no fmall advantage to the Practical 
by heart not only the com- — 
mon Table of Multiplication, - 
but this alfo in the Adargin, ; 
tothe end that when, a num- — 


—Arithmerician, to have 


.*) CO AWS wh 


3472 
a i yy amie 
Open ks Ae ett 


12) 41664 (3472 


~ ber.is given to be multiplied 


or divided by 12, ( which 


fillings to pence and: the con- 
verfe) the produéét or quotient 


of Fractions — 


“happens in the Reduétion of — 


may be written down inone ~ 
line only, as inthe Examples — 


following: 
“4736 
iheieeie 


Sot Sa SHRM GRATE baeneet 


12) 56832 (4736 


IW. When a whole number is givento be divided _ 
bya Divifor, which is equal to the product of the — 
Multiplication of two fingle figures, inftead of di- _ 
viding by that Divifor you may firft divide by one — 


of thofe fingle figures, 
by the other, fo will th 


to fhillings becaule 8 x 6 


_ 


and then divide the quotient 


elaft quotient bethe fameas — 
if the Divifion had been finifht by the Divifor firft — 
given: Thus if 3466 farthings be given to be reduced 


~ 


48, 1 firlt divide 3466 by 


By 


» ge TN pedis Sate <8 Oa 
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Chap. I. the Rule of Three. 31 
8, fo there will arife 433 for © 1m) ,. 
“anew Dividend, and 2 far- 8) 3466 — Ug | 
things remain 3 then I divide te! ioe 
the faid 433 by 6, fo there ~ 6 )433 (72°: 2 
will arife--72 2, or 72 fhil- * et 
tings 2 pence, which with the 2 farthings remaining 
“Of the firft Divifion make in all 72 5.: 24 d. which | 
is the very quotient, when 3466 farthings are diyj- 
ded by 48. Note that you are to referve a farthin 
for every unit remaining of the firft Divifion by 8, 
agd 2 pence for every unit remaining of the fe. 
“cond Divifion by6. The reafon of the Operation 
is evident, for 4 of $=,3. Ky wf 
~ Inlike manner, if 7136 pence are given to bere- 
duced into pounds, becaufe 246 4.— 1 /, alfo 6x40 
==240, therefore if 7136 pence be firft divided by 6, 
the quotient will give 1189 fix pences, and 2 pence ~ 
remain ; then if 1189 be divided by 40, (that is by: 
4, after 9 the laft place of the Dividend towards the 
tight hand is cut off ) the © 
quotient willbe 29/. and = 6-' ):«136 
there will remain 29 fix Bes.” ae 
pences, or t4s, 64. which 40) 1189 (29: 14:8 
together with the 2 pence | 
remaining of the firft Divifion, and the faid 294, 
makes in all 29 l.:145.:8d, which is the fame. 
‘with the quotient, when 7136 pence are divided by, 
240, forz; of 2 =,,). HIE SE NO 


_ Again, fuppofe 3463 pence are given to be rede 
ced into Shillings, forafmuch as 4“ 3—= 12, lfrlt 
divide 3463 by 4, fo there will arife 865 for anew 
Dividend and 3 pence remain; Then [divide the 
faid 865 by 3, fo there will arife 238 3 or 288 : 
| con 


ath ¥ 


Pe s 


: ih found 73. ‘pounds, in manner, following. . 


-oe ? Se 


7 >t. ge Wty ge Appendix. 
; 4d. which, with the: penee 


ee - 3463 - : before remaining make.,288 


- $7 d.. which ‘is .the» fame 

3) 865 cs 288 ‘7 with the. Quotient 5.) when 
te 3463- pence are divided by 
“42, for $ of 474. 
V. Inthe Rule of Three 4 as. well dired as. inyerle 


when the Divifor with either of the other. two gi- 
ven numbers may be feverally..divided. by: fome 
common meafure, without leaving any remainder, 
‘the Quotients may be taken for new terms, ‘and 
“proceeding in like manner: as often as is. poflible, 
| ‘the operation according to the tenth Rule of the 
ve hth Chapter, or the fecond Rule of the ninth 


Chapter, will be much contracted: So if ‘it,-be 
demanded what. 52 yards of. Cloth will coft.at.the 
‘rate of atl. for 14 Yards; the kil will. be 


y. os ee 

Tay Pe oe eee 
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Tate. 3028 26-. (78. 


Inthe firft rank you may obfer ve, that the Divi- \ 


Ae tot 14 and the fecond term 23, being feverally di- 


vided by their common meafure 7, the three new 


_ terms (in the fecond rank) will be 2,3, 52..Againy 
in the fecond rank, the divifor 2 and the third term — 


52 being feverally divided by their common mea- 
fare 2, the three new terms (inthe third rank) will, - 


be 1,3,236. Laftly, working with thefe according 
to the Rule of Three diret, the Anfwer to the qnelfion 
. (or fourth term) a be found to be 73 . 


‘Aaothog 4 


x 
Oe els: 
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Chap. The Rule o ree. 
» Another Example, If 21 men will finih aworkia 
16 Days, what time muft be allowed to 12 men 
for the finifhing of fuch a work? <Anfwer, 28 
days. a ee | 


men days men. 
2110s 16.00 12 
Do Bere te a 
SFives Aca cyl (29. days. 


Ad 


\ 


In the firft rank you may obferve, that the Divi- 
or 12 (for the Rule is inverfe) and the firft term 2: 
eing feverally divided by their common meafure 2, 
he three new terms (in the fecond rank) will be 7, 
6, 4. Again in the fecond rank, the Divifor 4, 


ind the fecond term 16, being feverally divided by . 
heir common meafure 4, the three new terms in — 


he third rank will be 7,. 4, 1. Laftly, working 
vith thefe as the Rule of three inverfe requires, the 
Anfwer to the queftion (or fourth term) will be 
ound 28. eee 

ViINin the Rule of three,as well dire& as inverfe, - 
vhen the Divifor and either of the other two terims 
re fractions having a common denominator, the 
aid denominators may be rejected, and their nu- 
lerators retained as new terms: So if it be de- 
manded what is the value of 2 of an Ell, when 3 of 


n Ell are worth 66 pence, the Azfmer will, bz 


ound 154 pence, and the work will ftand as yor 
20. 4 3 | ' 


40 16-6} 
3's’: OO 0 0.7 
Pee 22-0 7CL54 
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ugly: Contrattions in, Oc. Appendix. 
Another Example. If 3% yards of Scarlet cloth — 
coft 81. 155s. what is the price of one yard at that — 
tate? Anfwer 21. 65. 8d. . Oe 
- 
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_ Vil. Anthe Rule of Three as well direct as inverfe © 
when the Divifor only is afraétion, either of the — 
other two terms may be reduced to a fraction of the © 
fame Denominator, and then the Denominators — 
may be rejected, as before in the fixth Rule. Alfo. 
when one of the three given terms is a fraction,and 
_. is not the Divifor, the Divifor may be reduced to 
a fra@ion of the fame Denominator with the fra- 
ction firft given, and then the common Denomina-_ 
tors may be likewife cancelled. — 4 
« An Example of the firft Cafe may be this, if 2 of | 
a yard coft14s. what is the price of 1 yard ? An- 
Jwer 16 fhillings. © | : | ‘ 


yard. fill. yard. 


AS Ry Came” Ne es 
oa ae e these 8. (16 frill. 


An Example of the fecond Cafe; if of ftuff which 

is 2 of a yard in breadth, 7 yards in length will 

. make a Garment; how much of that ftuff which is 
one yard in breadth will be fufficient for the fame 


 -purpole? Anfwer 5 } yards. | | 
tf Rules 
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f 3 aNe Aliquot part takes its name from the La- 
A tine word aliguoties, for (according to Ex- 
clid) an aliquot part is of a greater number fach a 
art, which being taken ( aliquoties or ) certain times 
doth precifely conftitute that greater number; fo 3 
1S an aliquot part of 12, for 3 taken 4 times doth ex- 
aly make 12, without any excefS or defect ; ia like 
manner 4 is an aliquot part of 20, becaufe 4 taken 5 
times doth precifely make 20; bat 7 is not an ali- 
quot part of 20, -for 7 taken twice doth want of 20, 
and being taken thrice doth exceed 20; this kind 
of part laft mentioned is by Euclid called pars ali» 
quanta, of which there will be no ufe in this place. 
#1, When the Rule of Three dire hath 1 or an 
Integer for the firft Term, it is commonly called the 
Rule of Prattice, either from the great ufe and pra- 
Ctice thereof in common affairs, or elfe for that 
gueftions of this nature, may be refolved by Ope- 
rations more fpeedy and practical than thofe of | 
the Rule of Three. Bede 
NE PS Hf. The. 
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UII. The choiceft of thefe Rules of Prattise may 


N 


be reduced to 5 Cafes, viz- | | : 


La Of {hillings under 20. 


When the price \2. Of pounds and fillings. | 
of wor an In-§3. Of pence under 12. 


- teger confifts, $4. Of fhillings and pence. 


 compofed of 31. Cor 2 flillings } taken four times, 
in like manner 18s. is compofed of #2/. taken nine 


- firlt fight, to wit by accounting the double of the. 


~ Anfwer 341. 105.  fhillings, then efteeming the 


“pounds, the An/wer will be 34/. 105. This con- 
| traction is nothing elfe, but dividing the num- 


‘ handied in their order. 


yard fill. yards the yard will coft 34/1. 105. 
I 


5. Of pounds, fuillings, pence, 
with parts of a penny. - 


ne ‘ ° ° ‘ey ; e ' " | 
All which cafes,with others of the like nature,are_ 

| | | 

IV. Any even number of fhillings is either +, of 
a pound (that is 2 fhillings,) or elfeis compofed of 
gil. (to wit 2s.) taken certain times: So 35. IS 


times, ; | As 

¥. When the price of t, or an Integer of what 
name foever, 2 is fhillings, the price ofas many In- 
tegers 4s one will of that name is difcoverable at 


figure which ftands in the firft place (towards the 
right hand). of the faid number of Integers, as 
fhillingsjand the reft of the faid numberas pounds: 

fo 345 yards at two fhillings: 


1. 2... 345 ‘for the double of ¢ is 10,7 
——— which E write down apart as. 


gyre 


| remaining figures towards the 
left hand, to wit: 34, as an entire number of 


‘ber 


j 


ay shih Fa iv 
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ber of Integers, whofe price is required by 10 


More examples hereof are thefe; 


oz. fill. oz. “ie 
me alt i087 
a | AS 
~ Anfw. 205.» 14) 


VT. When the given price of 1 or Integer . 


‘is any even number of fhillings greater than two 


fhillings, multiply the number of Integers, whofe | 
price is required, by half the given number of \ 
fhillings, with this caution, that the double ofthe 
figure which arifeth in the firit place of the pro- , 
‘dua be written apart as fhillings, and the reft of, 


the produ& as pounds: So if it be demanded what 


218 yards at 8 fhillings the yard will amount unto, : 


the Anfwer will be found | h 
$7! 4.5. for I multiply y. piaaety ahs 
ar8by 4 (whichis half8 1...8%..21 


the given number of fhil- 4 
lings) faying, 4times 8is 9) -——-—————-—= 
a2, mere the double of 2.00 9!o o°s 874 


(to wit, of that figure : 
which is to poflefs the firft place in the product) 


is.4, which I fet apart as fhillings, keeping 3 in - 


T™ind for the three tens, again 4 times. is 4,which 
ae he ag BE | with 


re 
7a 42 


—— 


nae 


ee, 
1 


Ho atts compofed of ¢il. (or2 s.) ‘taken certain times, 


“ger is an odd number of .fhillings, work for the 


318 Rules of Practice. Mensa! So } 
With 3 in mind makes 7; laftly, 4 times 2 makes - 
8, fo I conclude that the Anfmer to the queftion is — 
ab 4s. The reafon of this contraGion is evident — 
from the fourth'and-fifth Rules aforegoing. More | 


 €xamples of this Rule are thefe following. 


“yard 5 yard. 
oe IT 4eae 436 


a natn! huisoe. 
i. 


| a1 
An. 305 ..4 


‘a yard Se yard. 
Pee 18 oe iO 
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“PI. Any odd number of fhillings i is alia com “a 
pos’d of ;5/. (or 2 6) i and of ,5/. Corts.) or elfe 


and of 2h (or- 15.) So 3s. is compos’d of 2 5, 
and rs. Alfo 75. is compofed of 2's. taken three 
times and of 1s. Likewife 135. is compofed of 2 fe if 
taken fix times, and of 1 s. er 

VIE. When the given price of |1 or an Into . 


in| 


greateft even number of fhillings contained in 

that odd number, according to the fifth or ith 
Rule aforegoing ; then for the odd fhilling remain= 
ing, take 3 of the number of Integers, whofe - 


2 


price is required (by the 16th Rule of the fixth, 


‘Chapter of ‘the preceding Book.) Thefe two re- 
Ai added together give the Anfwer to the — 


queftion ; 2) 


; ° 
+9, é ty ; ps ahs | 
_ | s eh ie | 
* m4 Sa 7 “2 | 


Chap. I. | by Aliquot parts. ‘ 31g. 
_queftion : So if ic be demanded what 2344 ounces — 
at 13s. the ounce will coft, the anfwer will be 
found 15234. 12. For if (according to the fixth . 
Rule of thisChapter) _ . | | | 
I multiply 2344 by 6,, oz. hill. —0z. 
(to wit, by halfthe 1 ..13...2344 
remainder, when one 6 


: is abated from 13 the (RRR CUE cer D 
~ given number of fhil- i. Se 
_ lings) there will arife 406... 8 
14061. 85s. Then ta- | a Te Mea 
king +3 of 2344, there Lem genes 
owill arife 1171. 4s. | d. % 
which being added to Anfp. 1§23..12 


the former produ& | 
gives.1523/. 125. for the an/wer tothe queltion, 
.. Note, When 5 hhillings is the given price of 1 
or an Integer, the briefeft way will be to take tof | 
the number of Integers, whofe value is required, for 
fuch quotient will give the pounds and hhillings, 
which anfwer the queftion: fo 2347 ounces at 5s, 
the ounce amount unto s86/. 155. for t of 2347 is 
§86%.0r 5861. 15.5.. But whenthe given price of, 1 - 
is any other odd number of fhillings,cthis eighthRule | 
. will be as compendious as any other whatfoever, 
-. More Examples of this Rule are thefe following, 


yard. fille. yard. 
ail Bayan ign) ese 1 939 


A, SP gemeeeeD 
b f, 
O85 ii 
ie eA eg 
PAR, FOR wy OST, 
4 oaks yard 


gro (Rakes of Pratt. Append, 
ne ‘ 02 ke 4 
erit fill. abe HS este 
Bees 17 06 6 345, i ; 
sipeat l, i Se" un 1 
BIO 5 6 a ro) | sd re | 
T7Jo+0 § ae . | | 


mere: 
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1X. When the given price of 1 or an Integer _ 
conlifts of pounds and fhillings, firft muftiply the , 
number of Integers whofe price is required, ‘by the. 
‘number of pounds in the faid given price, and) 
fubfcribe the produ@ as pounds ; then proceed 
_-with the fhillings in the faid piven price, according 
tothe fixth or eighth Rule of this Chapters and ha-— 
ving fubferihed that which arifeth under the afore- 
faid produ& of pounds, add them ‘all togetherfor | 
‘the alifwer of the queftion: So if/it be. demanded 
what 328 hundred weight will amount uato'at 2 . | 
17s. per C. (or one hundred weight) the anfwer 
will be found to be 9341. 16 5. as by the operaticy 


on is evident. | ds? phn ae ney ib 2h 
CP: } i so" Cs ; ‘e hy rt ay a i 

Tan fo eeT es VOR UN: ie 

a ye . # 

656. ra 

262+, 8 

7 16... 8 ae 

Anfe, °° 934 2 16. 

3 More — 
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by Aliquot parts. = ay 
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More Examples to illuftrate this Rule are the 
following: | sean 


fe 


> gh A WE, 
B72 12 504 | 
RR, Biss | Ta} $i : 
“= 3528... 0 
: -302..8 


Anfw. 3830. 8 
ot Se eae eh. 


ie | Anfiv. 690 .. 3 


| X. Any number of pence under 12 is either an 
Aliquot part of afhilling, or elfe compos’d of A- 

 liquot parts thereof; fo 3 pence isan Aliquot part, 
‘#0 wit, {ofa fhilling. Likewife 4 is of 12 ; more- 
Over 5 pence are compos’d of 2 Aliquot parts, to 
wit, of 3 pence, which is } of a fhilling, and of 2 

_ pence which is 2 ofa fhilling; all which will readi- 
ly appear by the following Table. 


Ss 


Pence — 
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XL When the given price of 1 or an Integer is. 
an ~Aliquot part of a fhilling, divide the num- — 
ber of Iategers whofe value is required by thedeno- — 
minator of fuch aliquot part; fo will the quotient — 
be the sumber of thillings which anfwer the que- 
ftion, which number of fhillings (when there is — 
-_pecalion) may be reduced to pounds’ by the brief — 
way of dividing by 20: So if it be required to — 
~ know what 2686 ounces at 4 pence the ounce will — 
| ‘ beds , - amount — 


“ 


~ & 


Chap. 1. by Aliquot-parts.: eet a 
| amount unto; the anfwer will be founda4i, i $s 
4a. for fince 4 d. is analiquot part, to-wit, 4 of a 
_ fhilling, 1 divide 2686 by 3, fo will the quotient be 
_ 89575. or 805 5. 4d. which fhillings being divided 
'~ by 20, give 441155. 4d. for the anfwer to the - 
| queftion, as you fee'by the following operation. 


dts STB Mae oko Oz. 
Tein 4... 2686 


Sa eee 


$e vothe 
20) 89f5 .. 4 | 
Anfo. 44. 15... 4 
; ‘More Examples of this Rule are thefe following. 


yard d” yard. 
Bee 6G ees F5Qe 


jon. 
20) 3719 .. 6 


: Tikes Bene 20e 


. Anf. 17 fallings. — 


XH. When the given price ofan Integer is coms, - 
pos’d of aliquot parts ofa fhilling, divide the num- 
_ ber of Integers, .whofe price is required,by the {e- 
veral denominators of the aliquot parts contained 
inthe given number of pence, then add thé quoti- 
| ents 


ae 


324 


énts together, and the fum fhall be the number of 
fhillings which anfwer the queftion : So if it be de- _ 
manded what 2347 yards of linen cloth will coft. 
“at 9 pence the yard, the anfwer wili be found 881. 
05.3 d. For fincegd. is compos’d of 6d. and3 d. 
to wit, of aliquot parts } and 4 of afhilling, I firft 


divide 234.7 by 2 (the den 


yard dd. yards. 
Eee 94-0 2347 
os Cond. 
TTF 320) 
586: 9 
20) 176f0 :3 
Ui Se TES: He 


Anfn. 83:0 : 3 


' Examples to illuftrate this 


ominator of the aliquot 


part +) fo there arifeth 
1173%, Or 11735. 6d. 
Again, dividing the faid 
2347 by 4 (the deno- 
minator of the other a- 


Jiquot part) there will 


arife 5863, or 5865.9 d. 
which two quotients be- 
ing added together give 
1760 8° 3d. or 881. os. 


3d. which is the anfwer 


of the queftion. More 


Rule are thefe. 


yard d, 8 yards. 
/ so cot whe Bd ere AIO Drees 
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XIII. When the given price of an Integer con- 
fifts of fhillings and pence,firft multiply the number 


_ of Integers whofe value is required by the faid gi- 


ven number of fhillings, and fubfcribe the produ@ 
as fhillings, then divide the faid number of Inte- ~ 
gers by the feveral denominators which are corre- 


_ fpondent to the aliquot parts contained in the gi- 
_ vennumber of Pence, and fubfcribe the quotientor — 
quotients underneath the aforefaid produé of hhil- 
lings, all which being added together give the 


number of fhillings which anfwers the queftion : So 
if it be demanded what 347 yards, of cloth will’ 


coft at the rate of 7 
175. 10d. theyard, yard s. d. yards. 


feos 


the anfwer willbe 1..7: 10 . 1347 


found 135/. 185.24. >——- ° —— 
- for firft 347 being ora. 
“ thultiplied by 7(the.. .. 7%347=> * 2429: 
- given number of 2) 3470: 1 ee 
fhillings) produceth~ =. 3) 34.7. EUG sk Rtas 
_ 2429 fhillings, then : - 
_. dividing 347 by 2 | | Lh) 2 DAS 
_ and 3 feverally,(be- | Be) fade 
cause 10d. is com- | Agfa. 83553, 18k 


pos’d> © 


io 


VA 
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-pos’dof + andof 4 a hhilling) the quotients will be 
473% and 1152,that is 1735. 6 dand 115 5. 8d.Laft- 
Jy, the fum of allis27185. 2d. or 1351185. 24. 

More Examples of this kind are thefe. i, 


yard: s. ad. yards; 
Pomel y Onc 540 


| 3780 
17% §40=> | €540. 
22 $40(.. 270 
43 540(.- 135 


20) 95815 | 
is WUaES LeSeh Vibe 
Anfw. 47925 20 
bi are lvdalby iy dull “ae 
PsA Oe gst 
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| | ra uf 
yO ey ee fam ae Os 5 
213 GL g0% 6 
20) 45318 | 
Ann. 52684 6 a 
XIV. When 'the price of an Integer confifts of 4 
fhillings and pence, and that fuch fhillings and 
pence jointly confidered do make an aliquot part 
ofa pound, it will oftentimes bea briefer way than 
- that in the laft Rule, to divide the number of In- 
tegers, whofe value is required, by the denominator 
of fach aliquot part, fo will the quotient give. the” 
hata ieed Nene vis  anfwer 


wee 


Chap. Tl. by Aliquot parts. Es ve 

_ anfwer to the queftion in pounds and known parts 
of apound. Thusif it be demanded what 767 yards 

will coft at the rate of 6 s. 8.4. the yard, the anfwer 
will be found 255/. 13s. 4d. For fince 6s. 8d. is. 

| an aliquot part, to wit, Obs 

4of aponnd, divide y. 5. d. - 

| 767 by 3. fothere ari-- 1... 6:8..767 

feth-in the quotient ~ fe Sane 

29542 OF 2551 2135 3) 767. (255..1324. 
: 4.4. Which is the an- 
{wer of the queftion. Note that the Aliquot parts of 
a pound convenient for this Ruleare thefe expreft - 
in the following Table. , 


‘ fh. a Aliquot parts of a pound. 
7 SORT Rs SA ATR 
3+ 4 & 
Ae OY 
ae 8 ++ ‘ 
ape 4 T 
eure) tee 


___XV. When the given priceof or an Integer cons 
fifts of pounds, fhillings and pence, reduce the faid’ 
pounds and fhillings all into fhillings, then proceed 

according to the 12 Rule of this Chapter :So 517.C.. 
at 31.3175. 5d. perC. willbe found to amount on- 

to2001rl.. 45. 5 d. for having reduced 32.175, ine 

-t0775. I multiply 517 by 77, and write down the 
ht ) _ particular 
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_ particular prodacts ; then for the 5 pence which is | 
compos"d of the aliquot parts yand 2 of a fhilling, b 
take + and 4o0f 517, and fubfcribe the quotients or= 
derly underneath the aforefaid products : Laftly, 
adding all together the fum 400245 § d. Or 2001 L. 
4s. 5 d.for the anfwer of the queftion. ‘A 


& ben tsn>- Ss C. 


20) 400244: 5 
‘ Ainf. 2001734: 5 


More Examples ofthis Rule are thefe following. | 


C.s Ae ae as C. 
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td L. 5. d. £. 
ese BUS TOBES 5/5504 
50 « 84-4200. 
2) 84 (42, 
2 ee of x Se d: 


20) 424)2 (212:2:0 


7 Kilo. Od C 
B.S oT 2 toast. 2306 
} ites eae ? 
61 
32 « 306 = | : 
. 918. 
3) 306€:.. » 102 
48) 3206(.. | 6:44 


20) 990|0: 47 


Re d: 
Anfo: 49510: 47 


Note, When the given price of an Integer con- 
fts of certain Pence together with 3 d. or #d. it will 
€ convenient to take due aliquot parts of the num- 
er of Integers propounded for all the given price 
f an Integer, except 1 d. and the faid # d. or 3 a. 
“hen for that Peny,and 3 d. take ¢ of the faid In- 
-gers propounded, and if there be yet a farthing, 
ike 2 of the faid quotient which arifeth by taking 
5 both which quotients give the value in fhillings 
rref{pondent to 1 4d. This willbe evident by the 
llo wing Examples. Xx Tara 
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XVI, When the price. of an icheeey is given: 
dnd the price of many Integers of the fame natn 
together with+ or + or 3 of an Integer is required, 
the value of ‘thofe Integers may be firft found by 
fome of the precedent Rules, and then for th 
price of ¢ of an Integer, take j-of the given prict 
of an Faveger likewife for 4 of an te tak xe 


rT. 


A 
‘4 


~ Chap. II. by Aliquot Parts, 33! 
of the faid given price 3 alfo for 3 ofan Integer take 
_ the compofed of £ and 4,0f the faid given price: 
_ Soit it be demanded what 34 Cc 3 gu. (to wit, 34 
hundred weight, and - of an hundred weight) of 
- Sugar will coft at 4. 165. 34. per C. the Anfwer 
will be found 1671. 45, 87d. as. by the fubfequent 
Operation ismanifeft, Be: : 


VC Je Saas ? 4. C. 
Poee4 3 162 344034 3 3. 


I Le ct Psi ns pe © perenne, 
a" : 


Sia ss | | Se a. | 
4 #34} oe 4 
4 4) 34(.. + ae, 
the Ouotients§* C. : > PE 
for 2 C, 24." are) 3 


20) 33414... 84. 
fi Pears 
Anfm. 167... 4... 


_ An Example of Avairdupois greater Weight , 
where the quantity whofe Pricais fought confifts of 
entire Hundred weights, quarters of an Huadred, 
and of fome number of Pounds, which is not an 
aliquot Part of 28 or ic. bit 
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‘The example laft mentioned being ¢ of thofe que~ 
ftions which ordinarily happen in trade) one of 
the hardeft to be refolved by the Rule of Prattice, 1 

fhall touch upon the aforéegoing operation, where 

you may obferve the price of 218 C. 3 qu. to be 
¥ound after the manner_of former Examples 5 then 
the 14/b. partof the 24 Jb. in the queftion, ¥ take & 
“of the price of +,C. Likewife for 7/5. I take half che 

price of 14./b. and fo there yet reniains 3 /2. whofe, 
price is found by taking } of the price of 7 1b vim” 
the price of 7/) being very neat 75 2% d. or 86 £ da” 
{ multiply 862 by 3, and divide the quotient by 75 
fo there arifeth 37d. or 3 5.14, very near. Laftly, 
ail being added together, the fim is found he 


Me 
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be very near 253225. 324. or 12661.28 34d. 

Mote, That a quarter of a Farthing(or +2 of a Pe- 
ny) is the fmalleft Money expreft in the exainple; 
and where any thing arifeth lef than a quarter of 
a Farthing, it is omitted, but itis fuppofed to follow 


this Note --, for which furplufages fome refpeé 


ought to be had in adding all together: Now 
albeic, in refolving queftions after this practical 
manner there will be fome error, yet the lofs for 
the moft part will be lefSthana Farthing, whichis 
inconftderable. ; ae 

AVI. When the price of. or an Integer confifts 
of divers Denominations, as Pounds, Shillings, 
Pence; and-the price of acertain number of Inte~ 
gers, which exceeds not a fingle figure, is required, 
work as in the following Example,.wz. If irbe re- 
quired to find what 8C. muft coft at 3 /. 13 5.744, 
per C. it is-evident that 8 C. mult coft 8 times 3 1. 


tir 2a cat § d. C. 
24 Sy VQ 
g | 


tw 
ees Cee paseo WE xe 
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13 «. 7 4d. therefore I multiply 2 by 8, faying, 8 half 
Pence make 4 Pence, which I referve in mind 5 a- 
Zain, 8 times 7 Pence make 45, 8d. (towit, & fix 
— make 4s..and there are 8 Pence befides) to 
which adding 4 penee in mind, chere wil] arife 5s: 
Which I referve in mind, and fubfribe a cypher 
under the place of Peace ; again, I fay Stinies 13 
shillings make 5/45. (to wit, 8 Angels make 4 4. 
ind 8 times 3s. make 1/ aa to which adding § s. 

Tae She ate 5 iit 


rf 


? 
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 inumiad, the fum will be § 49s. wherefore I fub-: 
fcribe 9s. (the excels above the pounds.) under the 
fhillings, and keep 5 /. in mind pxlaftly, [fay 8 times 
3 pounds make 24 pounds:, . which-with 5 pounds. 
in, mind make 29 pounds ;-fo that the total produ& 
or anfwer of the queftion is found to be 294i S50 i! 

‘More Examples of this kind are chefe. ; 


£ be ~) TS di Neca ey 5 
it: ye EPSE Rt AA Fig ) 
7 


Anfm. 124.2810}. 
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XVII, When the'price of 1 /b. weight is known, | 
. and the price or-value of 1 C. (to wit 1 12/b.) is re- 
quired, the anfwer may fometimes be given more 
ipeedily than by any of the former Rules, by this - 
Rule which follows, viz, Find the number of far- 
things contained in the given price of 1 ‘1d, weight, 
then take twice the number of fhillingss and once 
that number of groats, and having added them tos 
gether, the fum will give the value of 1C. to wit,” 
112 /h, weight: Soifit be demanded what1 C. or. : 
112/b. weight of Cheefe wil] coft at the'rate of 3 
pence the pound weight, the anfwer: will be + & 


SO S40; | 


f 


f 
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4, For according to the faid Rule,. the number.of 
farthings contained in 3 4.d.:(the . aaa. 
price of 1 pound weight) is 13, tare? 
therefore the double of'13 fhile f. s:,.-d, 


Wings lisne: 5 a. I, 4,608 ,@ 
13 Groats make... Sct mm 50-49) dod 
Therefore. the fam (which is y — 
the price. of .1:C. or 112%1b.....;- Li trl Qia4 


weight) is.:. Sis 

The reafon of this Rule is evident, for if xi. 
weight coft 13 farthings, then 112 /b. muft necefla-_ 
rily coft 112 times 13 farthings, or (which is the 
fame) 13 times 112 farthings 5 but 13 times 112 
farthings are equal to twice thirteen fhillings toge- 
ther, with once thirteen groats, becaufe 112 fare 
things are compofed of twice 48 farthings (ortwo 
fhillings) and of 16 farthings (or one-groat;) 
wherefore the truth of the faid Rule is evident. 

AnotherExample, whenSugar isat 5 td. the pound 
weight, what is the value of 1 C (or 112. weight?) 
Anfm.21. 11s. 4d. Forin s 3a. 


are contained 22farthings,there- ME BP REGNT 
fore the double of 2 2flillingsis., Phiten uc 
22 groats make... Ot Tacit: 
Which added together give weSiei o senietoae 
the price of t C.or 112/b.to Date Bhi nse 


wit .. | 
_ XIX. When the gain of (or allowance for) 100 
fategers confifts of fome number of Coin perdi 
pounds not exceeding 10, the gain of ways of compu 
as many like Integers and known ting ~ Intereft 
arts of an Integers as one will, may #4 Faitors al- 
found very briefly by the follow- etn. spac 
ing method, UiX» If 100/.gain 3 J, what is the - 
£333 Yh: A gain 


336 =. —-Rales of Prattice — Appendixe 
gain of 2461. 18s. 10d) Anfwer 71. 8s. 1 328d. 
Firft, I multiply 2467. 185. 10d. by 3 (the fecond 


i term ) after the manner delivered in the 17 Rule of 


this Chapter, and write down the Product which is 
7401. 165. 6d. Then I divide the faid Product by 
100 (the firft term in this Rule of Three) in this 
manner, viz. I divide 740 pounds by 100,’ which is 
perforined by cutting off towards the right hand 
x r : / , ty 


I. i. ih Wat a 
TOO 6. BIA S246 Sh TS 


3 
Coeds occas nme) See, EY HS 
£91 40:'3 16 OG 
j12 
5. $116 
12 
d. 1198 a 


the two laft places of 740, fo the Quotient gives 7 
Pounds and there will be a remainder of 40 Pounds, 
which 40 Pounds I reduce into Shillings, fo there 
will arife 8005, to which adding the 16s. which 
ftand in the place of Shillings, the fum will be 816 
Shillings; thefe are all to be divided by 100 (by 
cutting off two places as before, fo the Quotient wil] 
give 8 Shillings, and there will remain 16 Shillings, 
which being reduced to Pence, and unto them 6 
Pence being added (to wit, the 6 Pence which ftands 
inthe place of Pence) there ‘will arife 198 Pence; 
thefe alfo are to be divided by 100 (by cutting off 
two places tothe right hand as before,) fo'the quo- 
iad” it i tient 
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_ tient gives 1 penny, and there will remain 98 pence; 
fo the exact quotient or anfwer of the queftion is 
found to be 72. 85.1 522d, - 
More Examples of this Rule are thefe following. 
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After the fame manner may this following que- 
{tion and fuch like be refolved, viz. When 100 Ells 
of Linen cloth coft 30/. 18s. 9d. what is the price — 

of 1 Ell? Anfwer 6s. 2d. 1 farth. — 
a te Big Ells 
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XX. When the givengain of (or allowance for) 
100 Integers confilts of fome number of Pounds 
not exceeding to, together. with fome Aliquot part 
or parts of a Pound, the operation will be little 
- different ‘from the laft mentioned Examples, as 
may appear by the refolution of the fubfequent que- 


ition, wiz. What muft be allowed for 21561. £35, ° | 


4d. at the rate of 6 1..155. for 1001,? Anfwer 
145/. 11s. 6d. thus found; firft 1 multiply the - 


| faid2ig6l. 135..4d. by 6 (the number of Pounds, — 


in the given allowance 6/. 15s.) after the manner 
of the laft examples, and fub{cribe the Produ@ 


which is 12940/, underneath the line as you fee, _ 


then fince 155. are equal to 2.1, together with £ J, 
Itake 2 of 2156/. 135. 4d. whichis 10981. 65.84. 
likewife ; of the faid 21561. 13 5.4 d:to Wit, 539 /. 
35. 4d. and having fub{cribed. thefe quotients un- 
derneath the Produé firft fouad, and added them 
altogether, Ifind 14557, 105..0 d. for the total 


product, with which I proceed as in the former 


Examples, and {0 at length the Asfwer is found to 
be 1457. 11s, 6nd. View diligently the eperation — 
Se i sy : ' 109 


Me 
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Chapel. by Aliquot. parts, 4339 
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(100+. 64s 2196 21324, > 

nonw- oe ; 62. 
12940 :.00: 0. 
| 94078:: 06:83 
$39 203: 4, 
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C oncerning Exchanges of C ois, Weights, and 
|  Meafures. ec 


agg i HE rate or proportion between Coins , 
_ mm Weights, &c. of different kinds being known, 
either from fome good Author, or rather by expe- 
rience; it will not be difficult, to fuch as under- 
ftand the Rule of Three, to know how to exchange. 
4 givea quantity of one kind, for a-quantity of the 
ame value in another kind. But fince in fome cafes 
the common way: of, working may be much con: 
ph | RON YS hak 4 tracted, 
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tracted, I fhall endeavour to fhew the moft com- 
pendious ways to perform this bufinels. 

17. In exchanging of things of different kinds 
(whether they be Coins or Weights, &c.) when two — 
things of different kinds are compared--together, 
the queftion may be refolved by one fingle Rule of 
Three, as will be evident by the fabfequent Ex- 

amplesy wee) oe 7 RES 

Queft. r. How many Riders at 215. 24d. flerling 
the piece, ought to be received for 2511. 65. 424. 
of fterling Money? Anfwer, 237 Riders. For the 
firft and thirdterms in the Rule of Three, which a- 
rife from this queftion, being converted into half 
pence, the proportion wili be thus, 


5°9 . 12% .120635 - 237 | 
. Queft. 2. If 100 Ells of Antwerp make 75 yards.of 
London, how many yards of London meafure will 
27 Ells of Antwerp make? Anfwer 20 1 yards, 


100. 75 2227 + 29 4 


JJ. When more than two different Coins Weights, 
Meafures,&c. are compared together, viz. when one 
kind of Coin is compared with a fecond of another 
kind; that fecond with a third ; the third with a 
fourth ; thefourth witha fifth, ce. two different ca- 

fes are ordinarily raifed from fuch comparifon; viz. 
me C 1. How many pieces of the firft Coin 
Ir may be ave equal in valuc toa given number of 
veanived tos Pee of the laft Com: Oty 
quired tox Fe, ge bedath' Code ; 
hey : 2. How many pieces of the laft Coimare 
+ Vequal in value toa gyven number of pieces 
cof the firft kind of Coin? a Ane 
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| An Example of the firft Cafes 


ns ee 35 ells of Vienna make 24 ells at Lyons; 3 ells. 
of Lyons 5 ells of Antwerp; and 100 ells of Autwerp 
125 ell at Franckfort; -how many .ells of Vienna 
pe ae unto 50 ells at Franckfort ? -Anfwer, 35 
élls of “Vienna. pays 
’ For the’ more eafie underftanding of the refolu- 
tions’ of this queftion and others of likenature, Let 
a reprefentan ell at Viezna; ban ell at Lyons; can 
éll at Azrwerp, and danell at Franckfort ; then may 
the ‘given terms in the queftion be {tated inthe fol- 
lowing ‘order. et binards 

gists ae ae ed Pe 

Ms Safi Rr aa 
1600 ¢==12§ a 
Unie “quefor “SO gam Fag 


Which order of placing the faid given numbers 
(or terms) being obferved, it appears thatif 35 2 _ 
be accounted to ftand in the firft place : 24.6 in the 
fecond; 3 inthe third; 5 ¢ inthe fourth; too ¢ 
in the fifth, @c.. then all the terms which ftand in 
odd places, to wit, the firft, third, fifth, and fe-. 
venth places, will neceflarily fall under the firft 
row or column onthe left hand, and allthe terms 
which ftandin even places, to wit, in the fecond, 
fourth, and fixth places, will fall under che latter 

column. | | ; 

~~ Thefe things premifed, all queftions which fall 
under Cafe 1 before-mentioned, may be refolved 
by this Rule, az. 
ete ) ale 
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Rule de 


_ Multiply all the giventerms which ftand jn odd — 
Places (to. wit, in the firft column) according to 
the Rule of continual Multiplication, and referve 
the laft Produ& for a Dividend: Again, multiply 
continually ’all ‘the terms which fland in even plas 
ces, fo fhall the Produ&t bea Divifor, and the Quo- 
tient arifing from the faid Dividend and . Divifor 

fhall be the anfwer of the Queftion. tharos Waki: | 


2 


= 


So in the laft mentioned Queltion, ifall the Num-. 
ber’ in the firft Coluntn, to wit, 35, 3, 100, and so 
“be multiplied continually, * the Prodvé Till be 
§25000 for a Dividend; alfoif all the Numbers in 
the latter Column, viz. 24, 5 and 125 be multiplied — 
continually, the laft Prody& will be 15000 for a 
Divifor, and the Quotient arifing from the faid Di- 
vidend and Divifor will be 35, which is the number 
of Ells of Vienna required. 3 


35] 24 

3 SB . 
TOO ; 125 

5° 


525000 : 15000) §2;000 (35 : 


The reafon of the faid Rule I, will be manifeft { 
by folving the queftion propounded by three fingle — 
Rules of ‘Three, thus, =~ Da Mee 


I. 24 


7 . 
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HE 125 35x 3X100 0 35943" 100% 50 
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Which: fourth proportional Jaft found, to wit. 
SSMBIMPIEOO MSOF cryyd meecseteyy fadt Sadby ol hives 
ane Deing well viewed and compared, 
T2548 SH 24 leony oy besbivicl 2 xo} Pah 
with the before mentioned order .of placing the. 
terms given in the queftion gives the very Rule L.. 
before éxpreft in words. > ‘ak eich a 


An Example ofthe latter of the See Cafes before:.. 
“pay 5 mentioned — it 
If 10.1). of Avoirdupois weight at London be equal . 
tor 9 1b. of Amfterdam; as Ib. at Amfterdam. 49 lb. 
at Bruges; and 981b, at Bruges-equal to 1161, at. 
Dantzick; how many lb. of Dantzick are equal to 
112 1b. of Avoirdupois weight at London ? i saa 
129. 92 lb.of Dantzick, ) Shad 
_ That the operation may be the more clear, let a 
‘Teprefent one pound of Avoirdupois weight ; bone 
lb, of Amfterdam:; c one 1b. of Bruges, and d. one lbe 
of Dantzick; then let the queftion be ftated after 
‘the order in the firft Cafe, wiz. 
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-Thefe things premifed, all queftions which falk 
under Cafe 2. before mentioned,may be refolved by 
this Rule, wz. 


Rule Ik 


Multiply all the given terms which ftand is even 
place (to wit in the latter column) and the lafb odd 
term in the firft column according to the Rule of 
continual Multiplication, dnd referve the laft pro- 
dué& for a Dividend; again, multiply continually’ 
the reft of the terms which {tand in odd places (to-: 
witin the firft-column) for a Divifor, fo fhall the 


‘quotient arifing be the anfwer of ‘the queftion: 


Or in this later cafe if you place thelaft of the 
given terms in the fame column with the even terms, 
the rule for folving queftions, which fall under the 
latter cafe will be this which followeth, viz. 

_- Multiply continually all'the numbers in the [at 
ter column fora Dividend. alfo multiply conti- 
nually all the numbers in the firfticolumn fora ‘Di- 
vifor, fo thall the quotient arifing be the anfwer of 
che queftion. Thus the anfwer of the laft mention- 
ed queftion will be found 129. 92,to wit, 192 +2. lb. 
of Dantzick, as is evident by the fubfequent ope- 
ration. 7 


1G» 
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et CS Malis.” 345” 
45.1 490, 5 
98 | 116 
3 [ 112 


Soy 


44.100 5729472 (129. 92 


The Reafon of the fiid Rule Il. will be manifeft 
by folving the queftion propounded, by three fin- 
gle Rules of three, thus, 


lob. 10 a::45 b 1 45% 10 
: mons a(S 4900 
9 


IT, 49 45. 10 698 45 K IOx 98 
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it UN Spit aie Bheores Re rae 
TT. 45 x 10%98 116 112 49% 9% 116 x 112. 
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49 x9 Bvria"y 4x 10 x 98 


vhich fourth proportional laft found, to ‘wit, 
QeXOKXLI6 x 112 B hey ey 
~———— —- ——being well viewed and compa- 
§xIoxo8  . 
ed with the forementioned order of placing the 
rms given in the queftion difcovers the very Rule 
I. before expreft in words. | 
Note, When the fame Numbers happen to. be - 
[nltiplicators in the Dividend, and alfo in the 
ivifor, fuch Multiplicators may be cancelled ia 
oth, and thereby much labour will oftentimes be 
dared. | 
' s ea Such 
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Such which heve much pra@ice in calculatiag ~ 
Excvanges, and do exactly know the rate or pro- - 
“portion between two different weights or mea- 
~ fares or coins, which ‘they would compare toge-— 
ther, may by the Rule of Three frame Tablesof pro- 
portions for the more {peedy reducing of a given | 
quantity of oue kind of Weight, Meafure, &c. into 
a guaatity ot the fame value in another kind of 
weight, cc. Inthe exprefling of which proportions, 
it will be very convenient that the firft Number or— 
Antecedent of each Proportion be made 1 or unity, — 
gad the fecoud term or confequent a Decimal, or 
elfe amixt number whofe Fractional part isa De- - 
cimal, for then the Coin, Weight, ce. of the one- 
place (whofe cermis 1) may be reduced into that 
__» of the other place, by help of thofe Tables and of 
_ Multiplication of Decimals without fenfible error : 
For Example, It hath been obferved by fome inge-_ 
-nious Merchants that 100/b of Avoirdapois weight 
‘at London, are equal_unto 89/b in Paris by the 
King’s Beam, and confequently 1 1b Avoirdupois is” 
-eqguul t0°s5% 1b or 89 Lb at Paris; (for if 100 give 
89, tien 1 Will give 895) therefore any number” 
‘of Pounds Aveirdapois being multiplied by 89 (with 
refpeo unto Multiplication of Decimals, explaal 
edin the 26 Chapter of the preceeding Book) will” 
prodiice Pounds of Paris: Again, if 89 1b of Paris 
be equal to 100/b Avoirdupois, then 1/6 of Paris” 
- will be near equal to 1.1235 lb of Avoirdupois 5 
‘ theretore any number of Pounds of Paris being 
multiplied by 1.1235 will produce Pounds Avoire 
_ dupo.s very near. HE. | 3 
, Upon this ground I have colle&ed the propor= 
tions in the following Tables, wherein I wher not 
\ , | ave 


! 


Chap. II. Weights and Meafures, | | 
have any to confide further than they fhall know 
them to be agreeable to truch, for [have only de- 
rived them from thofe delivered by Mr. Lewis Ro= 
berts, Merchant, in his Map of Commerce; and do 
herein only aim at theInftruétion of ingenious Aer - 
‘hants and Faétors in the briefeft ways of calculating 
heir exchanges, the rate or proportion being truly 
‘mown; in which Pra@tice, Decimal Arithnetich 
which hath no Enemy but the Ignorant) will be 
ery ferviceable. . 


>) 
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|A Table for the Reduttion of Avoirdupois 
Weight at London, to the Weights of 
divers Foreign Cuties aud remarkable 
nd FT | bir eed 


Cyt Ib 


Antwerp 9615. 
Amfterdam 9 
Abevile Ob ua: 
‘| Acona I .292) 3 
Avignon i Paps & 
Burdeaux OI 
, Burgoigne ot is aes 
One Pound | Bollonia I .2§ 
of Avoirdu-! Bruges 98 ; 
pois weight ¢ Callabria 1 .3698 iclacaae 
at’ London, ; Callais ie, 9 ieabl 7: 
makes at - | Conftaati- 4 84.74 , 
: nople _ Loder; “g 
Deep J CASOR s 
| Dantzick I .16 - 
Ferrara = — 1: 63333 
Florence — L202 
4 Handers in 
i} sence te 
Geneva 
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f 


Ginaca | 


| Hamburg 
Holland 
| Lisbon 


Lyons 


| Leghorn 

. Millan 
One Pound | M4raxzdola 
of Avoirdu- | Norimberg 
pois weight < Naples 

at Loudon, Paris 
makes at. | Prague 

| Placentia 


Rotchel 
Rome 


Rovan é 
Sevil 
Tholoufa 
Turin 


Venetia é 


Vienna | 


Ib. 
1 4084 fattle 
Eh 64285 grofs * 
92° 


95 
88 
L .O7 common weight.| 
.98 filk weight.” : 
.9 cuftomers weight.’ 


i427 
875 by vicont. 
O17 Com. weght. 
.08 ; 
712 
2195 
5625 fubtil 
9433 grofs 
2913 
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The ufe of the precedent Table will be manifeft 


by the fubfequent Example, viz. 


e 


How much weight at Dantzick do 320 1b. Avoirs 


dupois make? Aufwer,371.21b. Seek in the pre- 
_ cedent Table for Dantzick, and right againft it you 


fhall find 1 ,16. which thew that 1 lb Avoirdupois 


Is equal to 1 16. /b. at Dautzick, therefore multi- 


ply 320 by .16, fo will the produ& be 371 .2 1b. 
of Dantzick, as by the Operation is manifeft, 


Avor. Dantz.  Avoir. Dantz. 
aT lg LO SS Sav eg aoe 
. 1.16. , 
ome 
1920 
| $29 
320 
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4 Table for the Reduttion of ‘the W cighis 
of divers ‘Foreign | Cities and remark- 


able Places to A MOLEEUp AS | int at} 


London. 
f . Was Ib. 
Antwerp’ We | I 104 
Amfterdam ae. PeeELTI 
Aioeville. | } 38 i 1 10989 
| Avcona— ‘an bwin fa 
Avignon o ts -8928 
4 | Burdeaux 2s 0989. 
| Burgoyne — & (1 .0989 
= Bollonia > | = hs adel aay 
= an 
a : Bruges SS I .0204 
eB Calabria hs eee ; 
2 Calais OS Se Og eS 
5 ( hic be | 1 0989 
oo Dantzick Ss 862 
2 Ferrara / Ra | “75 
© | Florence: et aos ys Sea 
, i is> , t 
Flanders oh Lodiguie | ‘ 
he general . a { 9433 
| Geneva Sites: f O7 : 
—€fubtil} — 7 1 ! 
Genoa < | : 
ae Bes ee 
| Care ay oy One’ 
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Hamburg Na es S 
Holland | 
Lisbon 
~~ ©common weight. 
[amit weight. = |, 
—- ¢cullom weight. | ‘ep 
Leghorn aS 
: Millan | e 
S | Mirandola : & 
'3 | Norimber. ea 
io | Naples. : Ly 
S 
iz | Paris as! : 
Neg § Prague. grate a 
fs | Placentia a | re | 
o } ~ 1s 
Qs } Rotchel ~~ «. 
Be PR OMAE Se oe Sy 66797 
On A by Vicont. | 9 | 4 
| 5 Ronan | me ee 
: com. weight. | 8 |r .1: 
| | Sevil: a | 
1 A Tholeufa ) : 
| 4 Turin | i ; 
€ futtle, 2 1BbgtrS 
Venetiag . . 
i ¢ grols, Lae a 
| | Pienna el 
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“The ufe of the laft mentioned id will be, 
- manifett by this. example, wz. 


iia 224 Ib. weight at Martel He how many ah 
Avoirdupois ? ! . By 
Anfn. 243.376 1b. 


Seek in the Table for Fish and ‘agiaht again{t 
it you will find 1.0865,.which fheweth that 1 /b. of 
Hamburg makes. 1.0865 1b. Avoirdupois , therefore 

_if 1. 0865 be multiplied by 224 the ie will is 
pounds Avoirdupois. | 


Es wthtig By oQ0O5. «4 6 abd. 
ibs oY Weed 
43460 
21730 
21730 


24313769 
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| A Table for he Reduttion f Enelifh Ells ’ j 
to the Meafures of divers Foreign Gities, q 
and remarkable Places. | 


f Amfterdam 
Antwerp 
Bruges 
Arras 
Norimberg 
Colen 
Lifle 

| Maftrich 
Frankfort 
Dantzick 

' Vienna 
Paris 95 
Rouan 
Lions , 
Callais 


: V enice filk. 


a ee ee ee ee ee 
o 
[os] 


Sone 


Aulaes 


One Ell at Loudon makes at 


96 
Lucca’ 
Florence 
Milan 
Leghorn 
sere 

i Sfles 


NNN MOR ~~ St me 


a | 

Oo 

A 
Newsceiaon cone "*aeen0 eo 


faq 
xs) 
ww 
Nw 


‘Chap. 1. Table. Re 


cs 6S Sevil © Ya 

& | Lisbon Wein. ee 
cs | Cefilia Rae Ag Vares 
& | Andoluzia 1.3625 ates Fay 
| Granado “de ©3625 bad a0 
5 ¢ Genoa 4.8083  — Palmes’ 
Lei Sila Lb | 
os °<! Rome 56 | 
a Eales 7125 Canes 
o | Valentia I .2125° - 
eee nent 


__ The ufe of the aforefaid Table will be manifeft 
by the fubfequent Example, viz. 
10325 ells of London, how many ells at Antwerp? 
 ~ Anfw.541 .645 ells : Seek in the Table for Ante 
werp, and right againft it you fhall find 1 6666 © 
which being multiplied by 325 produceth 541 64 
ells of Antwerp, as by the operation is manifeft. 


I ee oI. 6666 eoo 325 
325 = 


' -§4116450 


jae ae Apis 
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14 Table oe the Reduction of *y Mesfizek : 
of divers Foreign Gities aud remarkable: j 


Places to Englifh Eds. IS Bei, | | 
“T Anpteplien SA He, 
a2 | Antwerp | | sree: | 
S| Bruges : i .6097 . 
= S | 
fx) | Arras dl 606 _ | 
“g! Maorimberg | (| -5747 
O 4% Colex : | om | pane! | 
Lifle Teght a Onda | 
Maftrich S - 6369 
a> | Franckfort | 8 4792. : 
st Dantzick Sncferirsy iter 2a | 
oa Vienna 4 43 3 6896 © 
<« Paris Sh aE ee 
@ J Rouan | fe “ Al . 
© }luons 2 = 9836 
-Callais 3 > (6369 - | 
nen we yD) 
se Venice Silk, : | 5102 ; 
‘ o pLucques ° ea} eae fe . 
_& Cilorence “4 1, 490 | 
2 Milan - : | | 4347 
© < Leghorn | 5 
Sie Iles J -9681 : 


ok 


Piha. sh gpkeT aie ein aaa F 
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we i ee 
SO Sevil 4 EO 7g07 F 
& Lisbow | | tT. | 
>) §Caftilia TG tail BEF 
o | J Andoluzia 3s | 7339] 
Pian = See : ; S 
(OQ. *Granado 4 a ie 839 
One Palm at Genoa > 2 4 .2079 > = 
Saragofa | “44 : 1, OISt ; 
CF) ; rad 
3 Rome os | I 7875 | 
Oo Barfelona bla — Ris taee 8" °4035° 
2 CValentia | | .8247 | 
on J i. J 


The ufe of the faid Table will be manifeft by 
the fubfequent Example, viz. nes OF a 
In 730 Aulnefs at Lions, how ntany Ells at Lon- 
don. (cepa ie 
_ Anfw. 718 .028. Seek in the Table for Lions, 
and right againft it you fhall find .9836, which be- 
ing multiplied by 730 produceth 718.028 Ells of 
London, as by the operation is manifeft. 


aenall 


13-9836 ...730 
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358 Exchanges of Coins, oc. Appendix, 
Note, Thgs oneand the fame kind of Weight or 

Meafure doth feldom or never alter from its pecu-- 
liar quantity,*ia the Kingdom or Common-wealth, 

where fuch Weight or Meafure was firft eftablifhed; 
but one and.the fame kind of Money doth often 
rife and fal] in its value in foreign Parts: For 
which cafe I have {pared the pains of calculating 
"Decimal Tables for Coins, yet to give fome light to 

fich as read modern Relations, and want experi-— 
mental knowledge in this matter, | shall here in- 


. fert a Table in the fame eftate as I find it in the a- 


 forefaid A4ap of Commerce, and refer the Reader 

for further fatisfaGion, to the Table in Rider's Dj- — 
efionary, concerning Coins, Weights and Meafures, 

both Ancient and Modern. 
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” boo of London, with divers fe a 
Cities. : Cd sian ab 


- Pence 


ie Plateiee fer. 64 for 1 
Lyons 64 for 1 
Rome : DG, 1On 1 
| Genoa | 65 for 1 
Milan 643for % 
| Venice oR Oe ey 
S | Luca 53+ for 1 Duccaton| 
E Naples 50 for 1 
2 Lecchia a Ak fae 
g Calabria Nb a ik 
2G | Barn :  §. fort 
tee q Palermo SF for 
i, ee Wa §O.2 fOr. 
o nt werp Ms ‘ 
Sarasin bil pert for 34! 
be V alentia cules So etoR 
rs) Saragola pA SO i ae 
 Lnaefetene Pane 
Lisbon" \* eS LORS 
Bolonia MB for — 
Bergamo Sg for 
' , Frankfore 59 ' for A 


| b Gavan 65 for - x 


. Praétical Queftions about various Things: ViZ. 


Ye Of Lares 


| and fome of the former rules mixtly ufed, as will | 
partly appear by the following queftions. ~ 


~. neighbouring Countries of Flanders and. Holland éx= ~ 


nl ly be difpatch’dby the Rule of Three, or elfe by that 


i ies 

ot 8 

hs 
4 


aa 


a; hee . sg ge nh vee ye 
(Of Abatements. WN the Trade of Merchandize there | 


Plan od RAL S&S .Z - Py yee a 
4 4 ewer 5 5 hice Se 
“¥,} PRO eS - 
. j ai ie on hil 
fe AMAR PEN 


Ses ee 


-. London exchangeth in the denominatio 1 of Pence 
fterling with all other Countries, Antwerp and thofe — : 
cepted, with which it exchangeth by, th€ entire — 
Pound of:20 Shillings Englifh (or fering) =) | 


CHAP. IV. 


“Tare, ‘ret, Lofs, Gain, Barter, Factorfbip, 
oo and Meafuring of T apeftry. baXeo Sig 


and Allowances are in ufe various Allowances, and | 
inTreffick, Vile 5) stements, known by the names of - 
) Tare, Tret, &c. concerning which, 1” 
fhall.give a few exaniples,, whereby the practical | 
~ Arithmetician willeafily fee, that there is more dif- 7 
~ficulty inthename than inthe thing; for the rate, 
or proportion agreed upon, ia any Allowance or | 
Abatement (be it called. by what name foever ) be- | 
ing once known, the Arithmetical work will quick- 4 


Grofs weight is compofed of the Queft.. 1. A’ Factor. 
Nest weight of the Commodity, buyeth 4 Ghelts of Sui 
and alfo the Tare, 10 wit, tbe | seked? A: Be Cll 
Chef}, Bag, But, &c. which com OST MOT ed’ A. B. CL 

 gaineth the Commodity. -D. The grofs. weight 
a ORE | of each Chelt in Avoire ” 


dupois ereater weight is asfolloweth = | 
| | 6 AU 


he Ete RS SOD PNAS of Ee UE Shake eat tua 8A PP ES MoS RS) fe? ae et 
ERAS Sree ae es &y ce 
ap ee ae 
ABA Tree 30K 
am i ; i i ee eee s 
he oe eee 
oF (Get te aD 


Pe A eA.) a pan ate 
ny av: : B 10 ois é 3 pe é 290 


D. | TO ic 3s 


- 


© The total grofs weight Brita, ona: ase: aaa 


_ Now fuppofing the Tare or weight of each Cheff,’. 
When it is empty, to be 37 db. the: queftiom is what. 
neat weight of Sugar will remain, when the: tota! 
Tare is {ubtrated? Anji, 43 Ci og. 4/1, | 


< fromag .. 4 Meanie 1 Se 
Taig Potter enaanae ol ey 


REM. 43 6. O a. O05 the neat weight of Sug. 


 Quef.2. TE from 990 C.:3. 9a. 21 1b. grofs weight, 
bas be fubtra&ted fee “g age oR a Cee. 
(or 1121.) of gro/s weight, how many CG; neat will 2 
remain ? Anfw. 867 C.04. 7 2 Ib. i 
I. The grofs weight being converted into pounds a 
by the fixth Rule of the 7th Chapter of the pres mae. 
ceding Book, will give 110985 Jb. 
I Then by the Rule of Threey © ‘ Bea et) 


s 


“12.14 23 «10985. 13873 4 Sdn) : 
Or 8 4 8 sr 110985), 13873 bio 


NZ ROLUOOE gr Fan 


call ee a wy eh bas te yes Soo a on Ea bats aba 

ay | ai ey ae SRE Me nf 

2625, Tare Tree, . Appéadis 
‘ ib i ie nN mi ‘ 


3 ILL From 1 1098y ‘the grofs weight ‘ | < 
Subir. 13873 the total Tare. a 
_ ! Reft neat ofinizer | 867 600 .. 9k) 


Note, When the number of J). to be abated per C 
for Tare is an aliquot part of 112, as in the laft mens | 
tioned Example, where 14-3 of 112, the opera~ 
- tion may be thus : nag’ ; 


990 c.== 123° 2 3.3 00 “ eee 
Aes. . PROMS, ey ae ‘ fe, ; 
Zols 3 GS ORF OL AGE... . 
2 ELDSS. COM MO a O DS sree 
| see Oe 
Total Tare.123°2°3 2-135. 
“Reft neat . 867: © : O78 ~ 


Quel. 3. Suppofe cat fome City; there fo Cu 


preacet leffer quantity. Now if a Merchan 


“to be allowed thereupon after the aforelaid rate 
the queftion is, how many Jb. weight.ought he to 
receive in all? Aafw. 1222 1d. weight. e 

% ~ROOEYO4 2491175. 3222, 


bid 


). This kind of allowance is commonly called Tret. 
. Quef. 4. Suppofe a Merchanr hath 1222 lb. 
weight of a certais commodity, part whereof he 
sought at a certain rate per 1d. and the reft was al- 
lowed to him or caft in as an Overplus, after the 
‘ate of 4 /b. weight for every j 00 /b Weight which 
1¢ bought ; the queftion is, to know how many 
sounds neat weight he bought? Any. 1175 16. 


t. 
in 
Aad 
tae 


104. 100 $3 1222, 1179. 


This queftion ié the converfe of the former, and 
heweth how to maké abatement for 7 ret. Hy 
| Que. 5. It from -§5 C. i gu. of grofs weight 
are is to be fubtraGed after the rate of 16 /b. per C. 
nd from the remainder Tret is to be abated atcerche — 
ate Of 94 1b. per iog Jb. the Queftion is, what the. 
eat weight is worth in.money after the rate of 
8s, for every C. (or 112 1b.) Anfw. 382 21. 


I. The grofs weight in Jb. is 6198 1. 
ML 112. 10: : 6188 . 884 

By OF FP. 2-2 6188". 884 

WL: 61838—884— 5304 
We (104 . 100°: 4 §304 + $100 


me t12 . 8% :3 g i900. 3324" 
Queft. 6. A Merchant hath bought h 


inen Cloth at 115. per Ell, which pro-; Of 22 as. 
ng worfe than he apeeeee, hé i Wil : e¢ this 
1g to fell ic at {uch a price that he may lofe pre- 
lely after the rate of 12, for every 20 J. that he 
id out ; the queftion is to know at what price he 
ighe to fell the ell, thac the propertion-in the 
aes | Zi2 faid 


wal f 
e ZZ 


eal *- we 7%, VES wth A I a ae. un ’ iy 7, f 
in Wl SENG ae Aa a See a aie DS der Soh eS Lg } 
See, CRY os he x beget a kgs Ne ; eee” 

y i em ie i c . S: Bae hy as 


a « fiid lof may be obferved Pf. 10 i dpe 


* iToao rd ==184 PMO Se to si) aa 
| “I. 20. 8) UL, 10 72) pence ae 
4 P f 3 a Other wife; j 
ion T,y20 e AL Gus {Ir'. 1 * “4 i 
: RS ea hale tg te se 
iy Queft. a, Tf 100 Ih. weight of any commodifl 
Weel 30s. at what price mult 1 /b. weight of that 
-commodity be fold to gain after the rate of 10% 
% fot every 1oo laidout? Anjw. 333 £d. » per 1b. weight it 
Me CPS POSER GN: Bone 33 
ae toe esis $i 93 38 00 Teo Fs (or 2% 


“fecurity being fuppofed to be-good) what his gz gain 


Mi oF Barter. per i weight may be bonght for 2 


Ouest. 8. A Merchant felleth a ek af Je vel 
sivhiah coft him 250/. ready money, for 5591. 
able at the end of 6 months ; the queftion is 


was worth int ready money upon rebate of i interg t, 

at the rate of 6. for 100 /, for year: ? Afar 3° 
559—259= 309 es i ek 
103. 100% : 309. “309 * ; | 


~ Queft. 9. How Beat Sugar at § 84 


C, of ‘Tobacco at 3 /. ies Gia 
1800 lb, we' ight-9 of poBate 7 
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we Dae rate ¥ 
a <—~? i, ae A 


; eae 


aa 
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Gliap-IV. Barter'and Fidtorfbip. 35. 


pede et Io Sieg 20M Got wey 8 


; which are worth but 61. per C.inready money, | 
 queftion is toknow what quantity, of : Wool pays, . 


Erbe Die 


’ i “er . Ag 
So itis evident that the true worth of the Wo 
thich B. delivered was 320/. for which he receive 
nly of A. the worth of 300 /. in Silks, and there 
re B. lofeth 20/sby thebarter. on Matis 
Que. 11. A Merchant delivered to h's Fa@o 
60 /, upon condition that if the, Fa- Of Fafor/hip 
jor add ro it 250 1. of his own mo- dee brief rule 
sy, and beftow: his painsin mana. J Eafe | 
ng. the whole ftock, he fhall then of Fatiors al~ 
ave 5 parts of the total gain. The 
ieflion isto know what ftock che Rules of the feo» 
actor’s fervice was eftimated at? cond Chap. of - 
MPUUSON 9 this Appendix, \ 
4. The Factor’s part of the gain being $ the Mer- 
lant mutt neceflarily. have the remainder, which \ 
dT, 3.3.2: 600.400 | , areas! : 


re 3 eit ia eee Ke d Quel. 0 : 


hoe, ° + 


a he ae 
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1S OF Taetey. yp 


agreement between them: the Factor’s fervics 


length, hath {uch proportion to an Engli(h yare di 


Queft..t2. A sehen delivereth to his F 
32¢/ and permittech him to add to it 64.1.0 
own money, to be employed in traffick, an 


eftimated equivalent to a certain ftock; whict 
fuch, that if the total gain be divided propord 
ably’ according. to thofe three Stocks, the Fa@o: 
to receive $ of the total gain, in confideratio 
the faid imaginary ftock (being the value of 
fervice ; ) the queftion is to know the full part 
the gain belonging to each, end what ftock th 
Factor’s fervice was valued at? Anfw. The 
chant 3 of the gain, and the Faétor 4, whofe i 
vice'was valued at 961. ftock, 4 


I. OS loituarart . eee 
i. ' 7 e 5 of > 384. 96 

ist 3 a 5 | | 
eee a be 

Hl. ne 326 ,°F 


ee a a 


yet. 12 If a piece of Arras Hangings, in tf 
De Meabiitng form of along fquare, hath (td 
of Tapefiry Mength 6% yards Englijh, and breadi 
7 4 yards ; how many fquare ells, 
fticks Fle cif are Contained in that piece; when ¢h 
length of a Plemilh ell is equal to } yard Engl ft 
Anfwer. 44% {quare ells or fticks Flemifh. 

Forafmuch as by fuppofition, a- Flemi{h elli 


length, as 3 to 4, and confequently the fquarec 
the one to the {quate a the other, ‘e oe to. 4 


ri 
ney * 


Shap. IV. Of Fapefery. (967 .. 
Cherefore in a direct proportion, as 9 is to-16; fo . 
; any given number of {quate yards Engifirto-a 
umber of fquare ells Femifh, which will take up 
qual fpace with the faid fquate'ells Engljh. Alfo 
na direct proportion, as 16 is to 9, fo is any gi- — 
én number of {quare ells: emi to a number 
quare yards Englifh, which avill take up an equal 
pace with the {aid Flemifh ells: Therefore to re- 
lve the aforefaid queftion, firft find the number 
Mf {quare yards Exg/ih contained in the faid piece 
f Arras, by multiplying the length and breadch in 
ards mutually one by the other, then proceed ac- 
ording to the aforefaid proportion; fo the work 
will ftand thus, | | 


* 


“T. 64x4== 25 fquare yards Englifh. | 
Mh 9. 163325. 44$ fquare’ ells’ Flemifh. 


in Otherwife. A 
“6% yards Englifh in length give & 
fa: Rule of om in F lena Bye é 83 length. 
Alfo a yards Englifh give in Fe-2 17... 

nile es pen reel BE ALA é 5 5 breadth. 
_ Therefore the product of the faid? | 
B+ multipyed by 54, givesfor thee 4 
uperficial content as before —-. — saab lt 
| Quest. 14. If a piece of Tapefiry in the form of 
a long fquare be in length 15 4 ells Femih, and in 
breadth 4 4 ells Flemifh,, how many fquare yards 
Englifh are contained in that piece, when 4 ells 
Flemifh in length are equal to 3 yards Engli{h? ' 
Anfw. 37 6% {quare yards Englifh. aH 
2 154X437 6673. | 

’ TL, 16.9 33 6673-37 64 
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‘Concerning. the Intereft of Moxey, and the Con- 


ftruction °f Tables to that purpofe. 


I. ¥N refolving queftions concerning intereft of 

_ money, four, things are to be well obferved, 
to wit, Firft, the Principal, or money lent for gain 
or intereft ; Secondly, thetime for which the faid_ 
“Principal is lent ; Thirdly, the rate or proportion 
_ which the Principal bears to the fum of the Princi- . 


pal and Intereft , and Fourthly, the Intereft it felf 7 
Soif roo /. be lent upon.condition that.106 /. fhall” 
be repaid at the end of a year, the faid rool. ial 
called Principal; the time for which the faid prin- 
cipal is Jent is one years the proportion which the 
principal bears to the fum of the principal] and in- 
tereft is fuch as reo hath to 106 ; Laftly, the inte-. 
reft it’ felf is 62. o ME 4 
i. Intereft is either Simple or Compound. 

III. Simple Intereft is chat which: arifeth or is. 
computed from the principal only : Soif 1007. be 
lent for two years, the fimple Intereft thereof after 

. the rate of 6 pounds for 100 pounds for 1 year will 
“be 12 pounds, viz. 6 pounds due at the firft years 
end, and 6 pounds due at the fecond years end. 1 
‘IV. Compound Intereft is that which arifech 
from the Principal, and .alfo from the intereft 
thereof, and therefore it is called intereft upon 
intereft : So if roo pounds be lent and forborn 3 
years, and compound intereft thereof is to be ot 

es Ma hi Rie oe. +). 


Chap. V. —— Iatereft. aaa 
puted after the rate of 6 pounds for 100 1, for one 
year ; there will arife befides the fimple intereft 
of the principal for three years, the intereft of 
6 pounds (due at the firft years end) for 2 years, © 
and the intereft of 6 pounds (due at the fecond 
years end) for one year following. % 
_V. Rebate or difcompt of money is, when afum > 
of money due at any time to come, is fatisfied by 
* the payment of fo much prefent money, which if it 
"were put forth at a certain rate of intereft for the 
faid time, wou'd become equal to the fam firft due : 
So if ico pounds be due at the end of two years, 
“and is to be -fatisfed by the payment. of prefenc 
money upon rebate, after the rate of 6 pounds per 
centum, pir annum, fimple intereft, there ought to be 
> fo much ready, money paid, which in two years 
 after-the faid rate of inrereft would he augmented 
unto 100 /.. In like manner if the rebate ot dif- 
_compt were to be made after any rate of com- 
pound intereft, fo much ready moncy ought to be 
_ paid, which at fuch rate of compound intereft, for 
the time agreed on, would become equal to the 
fam firft due. Examples of the manner of campu-- 
tation by rebate may be feen in the terth and four- 
reenth Rules of this Chapter. OR 
YI. Inthe taking of intereft, or ufe money, for 
' the loan. or forbearance of money pane: | 
~~ Jent, relpect muft be had to the rate pss ee 
BONS : | scart y Ge PR . 
~ limited by A@t of Parliament, which hich the 
pow reftraineth all perfons from ta- rules for com- 
king more than 6 /. for the incerelt. paring fumple 
orwe of 100 /. lent fora year, but sereff are 
~~ what part of 62. may be taken for graded. 
the intereft of 100 /. lent for half a year, a que 
| | ste 
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oa Interefi. — “Appendix. 
of a year, a month, or any other part of a year, 
is not expreft in the A@; In this cafe therefore we 
muft obferve cuftom and daily pra@ice, fo we fhall _ 
find that 3 /. is ufually taken for half a years Inte- 
reft of 100 /. and 30s. for a quarter of a year, 
&c. by which praétice, this following Analogy — 
{which is the ground or reafon of the common — 
Rules for coinputing fimple Intereft) feems to: be ~ 
aflumed for a fate Expofition of the Statute, viz. 
_ That fuch proportion as the whole year (fuppofed — 
to confilt of 365 days) hath toany propounded — 
{pace of time more or lefs than a year, fach pro- 
portion any Intereft (not exceeding the rate li- © 
mited by the Act) for any Principal lent for a~ 
year, ought to have to the Intereft of the fame — 
Principal for the time propounded :*This Analogy’ 
being granted, the manner of computing fimple 
Intereft, for any Principal lent and forborn any — 
tine propounded, will be fuch as is expreft inthe — 


a 


£ 


two next Sedtions. Be i 
_ VIl. The Intereft or Gain of 1007. principal 
Money forborn for a year being known, the Inte- 
reft of any other principal Money for the fame 
‘time may be found out by one fingle Rule of Three s 
* foras 100/. principal is in. proportion to the Inte- 
reft thereof , fo is any other principal zo its Inte- 
reft : So if it be demanded what 270 /. will gain © 
. jiva year at the rate of 6/, for 100/, forone year, 
the Anfiwer will be found to be 161.45. For, | 


MAYS Agee & : i ; 5. di She 
100,565 5,290; 16,.2' (or 46-2, AO) ae 
A fecond Example. What is the Intereft of 175 1. — 
185. 114. fora year, at the rate of 6/, fors ie 1a 
On 3 | or > 
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‘Chap. V. = Intereft.. 378 
for a year? Anfw. to I. 11s. 173d.as by the fol- 
‘lowing operation (which is pertormed after the 
__ practical manner delivered in the nineteenth Rule 
of the fecond Chaprer of this Appendix) is evident: 
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VII If the Intereft of 1¢3¥. principal for one 
whole year, or 365 days be known, the fimplein- 
tereft of any other principal, for any number of 
days more or lefs than 365, may be found out by 
the following Rule, viz. - ie 4 
Multiply thefe three numbers according to the . 
Rule of continual Multiplication, to _ 
- wit, the given intereft of 100 /. for A Rule for 
a year, the principal, whofe’ inte- Serena 
reft is required, and the number of is aie 
days prefcribed, referving the laft ‘4... i dak. 
_ produé for a Dividend: Alfo mul- mw: 
- tiply 365 by 100, and referve this produé& fora — 
- Divifor; Laftly finith Divifion, fo fhallthe quoti- | 
_ éntbe the intereft or gainfought.: 
Note here, that che two principals, to wit 100. 
and the other propounded, are fuppofed to be of 
one and the fame denomination: Alfo the intereft 
SERRE Shade Viek oe ni Md * . “ required 
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required will be of the fame denomination withthe 
‘aiveninterct Ob aoe li Ces) nonaiga sel | 
© For an example of. this Rule, ‘let at-begeqvired 
to find out the intezeft of: goo:. for a wetk, or 7, — 
days at the rate'of 62. for’ 1001 for a year, of ” 
365 days: Firft mulriplying-thefé three’ numbers 


6,400, and:7 continually (wiz. multiplying 6 by 


400, andthe produc thence arifing by 7) thelaft 
product will be 16800 for a Dividend; alfo multi- 4 
plying 365 by 100, the product is 36500 fora. Die 
vifor; Laftly, dividing 16800by 36500 (aftercy- 
phers at pleafure are added to 16800) the quotient 
(according to the fourth Ruleof the 27th Chapter — 
of the preceeding Book) will be difcovered to be 
this decimal .4602, which is equal to 9s. 2d. 
1 farth, (as will appear by the brief way of valuing 
a decimal fraction in the fourth Rule of the 26th 
< “Ghapters: | oh TP ere be pick Ue a Gry 
“The reafon of the above mentioned rule for the 
computing of intereft for days, will be manifeft by 
this following way of folving the fame queftion by. 
_ two fingle Rules of Three, viz. wk 
| | 6X 400. 

“Tyco. 6 22 4006 — 
mR TNS eg 100. 
IL 365 6x%400 7. 6xX400X7 


4 oo Me —— 
rer pea ih a hiebx TORY 
- Which fourth proportional in the latter Rale of 
6X 400K 7 | USE 


‘Three, to wit, ——--——_ being. well viewed the — 
Late {ars ped SOG: Meh OO’ c+ Me ath 
-.truth of the rule before delivered will be.ma- . 
nifelt. - He ee » Ge ae 
_. Hence one vulgar errour in computing ihtereft 
f tyens i ae m 48 

7 


ds, 
j at 
\ 


ee 


empy.  . . Tae, RID 

- isdifcovered, for fame argue thus, 6: is the inte-,. 

~ reft of 100 /. fora year,therefore 10 s.(orr3 of 61.) . 

_ is the intereft for a month,and confequently 2:5. 6 d. 

- for a week’ or feven days, and {othe intereft’ of 

_ 400 1, for 7 days, computed after ‘that manner 

_ would be 10s: whichexceeds the anfwer feundby 

_ the preceeding Rule by 5 4d. very near, whighfal- 

> Jacy: hath its rife from the taking, (or rather mie | 

' ftaking) of 28 days for +3'part of the number of — 

_ daysin a year,:when indeed the juft. 73. part of. 

a ie Panel Conhfisorsgonie. ii Ge Ul wim. Ay 

: oreover, by the help of this decimal fraction — 

- Of a pound,-to wit, .000164383,5 . oo 

~ whichis very ne&r the intereftof one ped Kase 
pound for a'day at the rate of 6 per Yenple bret a 

cent. per annum (as will appear by 4%, days. } 

- the preceeding rule) the intereft of... 

any principal (fuppofed to be pounds or decimal 
parts of a pound) for any number of days pro-, 
pounded at the faid rate of intereft, may be found 

- out by multiplication only, wiz. Firft multiply, ~ 
the faid decimal .c00164383, by the principal, 

. whofe intereft is required, then multiply that pro- 
dud by the number of ‘days propounded, fo {hall 
this lat produd be the intereft required; (but in). 
thefe multiplications refpeét. muft be had, to the” 

- cutting off of places in the produéts, according to 

_ the fecond and third Rules of the 26th Chapter of 
the preceediiig Book ;) for example, if it be re- 
quired to fiadthe intereft of 1000) 1. for 131 days, 
at the rate of 6 per cent, per annum, the Anjw. will, 
be found 21534-+, or 20/105, 84. + for ac. 
cording to the rul¢ laft given, poabebbs ied 

e nsf otal hQC9T64333: © 
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‘yyr’ 000164383 X 1000 Xigt=2n5344 


But at another rate of intereft, a peculiar decimal - 
Gnftead of the faid .000:164383 (which fervesonly — 
for 6 per cen. per annum) muft bz found out by the 

~ firft rule aforegoing before the latcer rule can take 
place, the reafon of which latter rule doth alfo ~ 
evidently arife from two fingle rules of three, 

IX. When an Annuity payable yearly is an ars ~ 
The manner eat for any number of years, and it 
of famming is required co know what the fame 
up Anouities will amount unto, fimple interelt be- 
in. arrear \ ing computed’ for each particular 
with allowan- yearly payment, from thetime it be- 
ces of fimple  came.due, until the end of the term 

» saberch: of years, the work will be as ini this 
following example, viz. Ifan Annuity, or yearly» 
rent of 134/. 10s. 6d. beall forborn till the end 
of 4 years, what will ic then amount unto, fimple 
intereft being allowed at the rate of 6.per cent. per 
annum for each years rent, from the timeon which ~ 
it was due, until che end of the jfaid term offour — 
years ? Anfr:. 5861. 105. ry ee reac dis 
Te is evident by the queftion, that at the rate of — 
intcreft propounded, there muft be computed. the 
intereft of 1242 10s. 6d. (due at the third years 
end) for one year (to wit, the fourth years) alfo © 
the intereft of the like fum dae at the fecond years) — 
end, for two years (to wit, the third and fourth — 
- years ;) likewife the intereft of the fame fum due. 
at the firft years end, for three years «tO wit, the: — 
fecond, third and fourth years:.) all which intereft. — 
being added to the fum of the four years rent, che ~ 
total {um will Shew what the faid Annuity will a- 
| | mount 


2 
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mount unto at the end of the faid term of 4 years. 
. Explication. 


chemi: ‘ Fe ite Pt ae 

The intereft of 1347 (ris... 8:1: 5.16 
10s. 6d. at 6 percent. per} 2i5...16:2 310, 32 
annum, for. SS AeA Ae. 9: 48 | 
_ The fum of the 4 years 
ent (to wit, 4 times 134). f is... 538:2:0 
mMOs. Od. gmt 
__ All which added toge- : a : 
ther give the <Anfwer of >... 586210: 6.96 
the queftion, to wit, jai 
_ &, When.it is required to find out how much | 
teady Money will {atisfie a Debt due | 
‘atthe end of any fpace of time to Of rebate or 
‘come, by rebating or difcompting #/eompt of 
/ata given rate of fimple intereft, ic. bene Na fn: 
may be effected by this rule, viz. ? ¥ 
Firft, find out the intereft of 100/, at the given 
Tate of intereft, for the time which the ready mo- 
ey is to be paid beforehand; then adding the inte- — 
teft fo found to 1007, make alwaysthe fum of that. 
addition the firftterm in a rule of three; 100 /- 
the fecond term; and the debe propounded to be 
fatisfied the third term ;‘laftly, the fourth propor- 
tional found out by. the faid Rule of Three {hall be 
the ready money which ought to be paid in fatis- 
faction of the debt propounded. | yf 
_ Example x. If a debt of 100 1, be payable atthe - 
end of a year to come, how much ready money 
will difcharge that debt by rebating or difcompt- 


in at the_rate of 6 percent. per annum? Anfw, 94]. 
3 el ae ee 


4576 _* Talereft. — Appendist, 
69d. 2f. very near; for by the Rule of Three, % 
106 . 100 $2100. 94, 3396 + ye 


‘That isto fay, if 106 2. (which is compos’d of 100), 
principal and 6/. interett) proceeds from 100 /. 
principal forborn for a year, from what principal 
forborn for a year doth 100 J, (compos’d of prin= 
-eipal and intereft)proceed from? Anjw. 94.3396 l-b 
(or 941. 65. 974, very near) principal money = 
therefore 94/. 65. 9 3 d, in ready money, is of equal 
value with roo/. dueat the end ofthe year to come 3, 
for if che faid 94 /. 65.9 +4, be put ferth at intereft 
_ fora year; at the rate of 6 per cent. per ann. it will 
gain 5/13 5. 224. very near, which together 
with the faid 941.65. 9% d. makesthe 100/, the 
debe firft propounded to be difcharged’ by rebate. | 
- Exampke 2. If ry0 10s. ‘be payable at the end 
of 43 days to come, how much prefent money will 
difcharge the faid-debt, by rebating after the rate 
OF 6 per cent. per annum? Anfw. 148 Lo 145334. 

as by the following operation is manikelt) ha. t 


yf i ies 
Pde 26506 One 7a Ngee 


afew fo EL RT eM Fens 
 §l101,2 1003: 150,5.148,7154-- 


That isto fay, Firft, I feek by a fingle Rule of Three 
die interéft of 100 4 for 73 days, at the ratevof 
fntereft propounded. faying, “if 365 days (or a 
yeat) gain 6 /, what will 73 days gain? Anfw.vis 
or tae). Then adding the faid 1. 2 to aes 

7 | ie 


¥ “ 
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by afecond Role of Three, if 101. 2 J. principal aad 
intereft, payable at the end of 73 days to come, 
be equivalent to 100/, ready money, what ready 
money is 1s0/ 10s. (or 150. 5) payable at che 
end of 73 days to come equivalent unto? So. by 
multiplying and dividing (according to the rules” 
of decimal Multiplication and Divifion explained 
in Chapter 26 and 27 of the preceding Book’ the 
quotient or anfwer of the queftion will be found 
148.7154+, that is, 148 2. 14s. 330+ for the de- 
imal .7154 being valued according to the brief 
way at the end of the fourth rule of the 26th Chap- 
ter, will by infpedction only be difcovered to be 
14s. 3 34. which rule I fhall here once for all, adé 
vile the Learner to be well acquainted with. 


beac Fy Prodf 


Seek (by the Rule of Three) what the ready rho- 
hey found as aforefaid will gain, in fo much time 
as it is paid before: hand at the rate of intéreft pro- 
pounded , then having added this gain to the faid 
ready money, if the fum be equal to the debt firft 
ropounded to be fatisfied by rebate, the ready 
noney was rightly found ont. So the laft exam: - 
le will be thus proved, 

a lei ;, 

Too, 1.22: 148.714. (1.78 .4¢ : 
Which fourth proportional 1.9845 being added 


148.7154, the fum will be 150.4999+, which 
Oth not want 2 farthing of 159/, ro% the debt 
if propounded, : th eee ie 
eS Aa’. IX, Whed 


‘ 
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- XI When it is required to find. the prefent ~ 
: worth of an annuity, by rebating 

Of the prefent or difcompting at a given rate of 
worth of An- {imple intereft, the operation will : 
nuitics by dif; be as inthe following example, viz. 
siete hai How much prefent money is equi- 
| * valent to an annuity or rentof rool. — 
per annum to continue five years, rebate being 
inade at the rate of 6 J. for 100/. for one year, © 
at fimple intereft? Anfw. 4257. 185. 93d. Very | 
near. . an . : ok 
It is manifeft that there muft be computed the | 
prefent worth of 1001. due at the firft years end 5 
alfo the prefent worth of rco/. due at the fecond 
rears end, and in like manner for the third, fourth — 
‘and fifth years; all which particular prefent worths | 
being added together, the aggregate or fum will” 
be the total prefent Worth of the Annuity, to wit, 
8286150, 
8821267 _ 


in the example above propounded, 425 


that is, 4254 Bs. gtd. wery near. 4 
The operation by decimals (which will come 
near enough to the truth) will be as followeth,, 


Sn Seah ais mae NTE ORE 


1.| 106. 10023 100. 94,33962 1 hs 
(2./812. 10022100. 89,2857 1 1 j 

Z.| 118.100: 3100. 84,74576 -- i" 

a 4.) 124.100.2100. 80,64516 +4 _ i‘ 
Lot” Geb BO « FQO 48.1904. F639230F <b. 1 vr 


od 


: Abf, 425493933,F 
NE eae 


* 
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Here by the way, from the manner of refolving © 
the laft mentioned queftion, that Rule commonly 
Called Equation of Payments, which is infifted on 
by divers Arithmetical Writers, willbe found erro- 
neous, which I thus prove. 
1. Since that rule aims at the reducing of feveral 
days of payment, upon which particular foms of 
money are due, unto a meantime upon which the 


"-agpregate or total of thofe particular fums oughe 


_ to be paid, without damage to the Debitor or Cre- 
_ ditor, there muft be neceffarily fome rate of intereft 


i. 


- implied ; for otherwife why may nor any day at 
- pleafure be affigned for one intire payment 2 


2. If fome rate of intereft be implied, then equi- 


_ty requires that the prefent worth of the total fum 
- payable at one entire payment, rebate or difcompt 


being made according to that rate of intereft, may 


be equal to the fum of the prefent worths of the 


_ particular fums of money, rebate being made at 


the fame rate of intereft. 
3. In regard the faid Rule doth mention no par- 


ticular rate of intereft, it ought to be true at any 


~yate of intereft whatfoever. 


4 Let us therefore examine the faid Rule accord- 


_ ingto the rate of 6 per cent. per annum, fimple inte- 


‘elt, by taking the laft mentioned queftion for an 


example, which according to the accuftomed man- 


_ ner) willbe thus ftated, viz. If s00/. ought to be 
_ paid by five equal yearly payments, to wir, TOOg at 
_ each years end, what time ought to be given for the 
_ payment of the faid 500 J. at one entire payment, 
- without lofs either co the Debitor or Creditor. 


i Equation of Payments (which 


Oe 4 
nal 


5. By proceeding according to'the faid Rule of 
eh, if che fum of the 
Aa 2 produds 


Pd 
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, products, arifing from the multiplication of each 
particular fam of money by its refpective time, be 
divided by the fum or aggregate of the faid parti- — 
cularfums of money, the quotient willbe the mean _ | 
time to be affigned for one entire payment) there 
will be found three years, which time (according 
to the faid rule) ought to be given for the pay- 
ment of the whole soo! 3 
6. Now if 500 /. due atthe end of three yearsto _ 
come be worth as much in prefent meney, as isthe — 
prefent worth of an Avnuity of 10@/. to continue — 
five years, then the faid Rule of Equation is true; 
-otherwife falfe ; but the prefent worth of 500/. due _ 
at che end of three years to come, rebate being 
made at the rate of 6 per centum, per annum, fimple — 
intereff, will be found (by the tenth rule of thisChap- 
cer) to be 4231. r4s% 6d. 3f. Very nears alfo the © 
prefent worth of the faid Annuity, rebate being — 
‘made as before, is found, (as appeareth by the re- 
folution of the laft mentioned queftion) to be 425/, — 
485. 94d. very near; wherefore it is evident that 
the Creditor lofeth 21. 44. 2 4d. very near, by re- — 
ceiving the whole s00/. at the three years end: © 
Moreover at 6 per centum, per annum, Compound in- 
tereft, he would lofex/, 8s. 64. very near; as © 
will be manifeft by the Tables of compound mterefe — 
hereafter exprefied : So that the lofs will be either 
-more or lefs according asthe rate of intereft doth 
differ: And therefore I conclude the fa'd Rule (as © 
al(o all other rules or refolutions of queftions which 
have dependance thereon) to be erroneous. a 
~ Although queftions of this naturedeldom come 
into practice, yct he that will take the pains, may 
find our fach a mean time as is required by che ina 
: Np Ages ile 
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Rule of Equation of payments, at any rate of fimple 
intereft by this following rule, viz. te 


_ Firft, By the preceding tenth Rule of this Chap- 
ter find out the prefene worth of every particular 
{um in the queftion payable at atime to come, by 
rebating at the zate of intereft agreed on; then 
find in what time the fum of thofe prefent worths 
will be augmented unto the total of all the parti- 
cular fums payable at times to come, according to 
_ the firft agreement, fo fhall the time found out be 
_ the mean time for the payment of the whole debr: 
thus the mean or equated time in the laft example 
_ willbe found to be 2:8979, éc. years (not three. 
years, as the faid Rule of Equation of payments 
would have it) for by rebating at 6 per cent. per an- 
num, {imple intereft, 500 /. payable at the end of 
2.8979, ec. years to come (that is 2 years and 328 
days very near) is worth in ready money 425 /. 
18s. 93d. very near, and the fame ready money is 
alfo the prefent value of 100 /. Annuity for five 
yeats, at the fame rate of intereft, as before hath 
been manifefted. But to return to the path from 
_ which I have made a digreffion. he 
___ From the preceding tenth rule of this Chapter 
the following 7ab/es I. and II, are deduced, whofe 
conftruction and ufe‘are afterwards declared, 


- ae } " 
Aa wee Si Years 


Pk 


roses Intereft. — Appendix, 
. Table 1. Lablé Ws sf. 
Which fhewethin} | Which fheweth in | 
decimal parts of a pounds and deci- } 
pound,the prefent mal parts of a }, 
worth: ef one| |pound, the pre- |: 
.» | pound due at the fent worth of one | 
© | end of any number | © | pound Annuity, to }- 
= N 
~ | of years to: come, | = | continue any num- 
not exceeding 7 ber of years not 
Years, at the rate -exceeding 7, at the 
of" per centum,|  |rate of 6 per cen- | 
 |per annum, fimple| | (tum, per annum, | 
iterei shee ‘| fimple intereft. 
1 1.943396 Ut] + 943396 
‘iar 3 [392837 2/1. 836253 
g 1.347457 «.-- | 3 | 2. 683710 
4|.80645t | 443+ 490162 
‘§ |-799230 § 14+ 259393 
6 |.735294 614. 994687 
D Wiis i Ine fe/’ 9 X4 7 oh Ses 698g12- 


y be Contraction of Table I. Ws 
The numbers in the firft Table whichare placed 
right againft che numbers of Years 1, 2, 35 4, J, 
and 7, are decimal fra@ions, one pound of Eng- 
lifh money being the Integer, and are thus found 

_ (according to the preceding tenth Rule of this: 
Chapter) viz. 3 Xfi 

| 106 . 10022. ,943396'T 
112. 1002: 1. 892857 + 

a8 , 10052 3» 847497 + 


whereby 


whereby it appears, that 1 /. due at the end of a 


that is, 185, 104.1 f. and fomewhat more. Alfo il. 
Cue at the end of two years to comé; is worth in 
ready monsy .892857-+, or 175. 104d. rebate be.’ 


| ple intereft, the like isto be underftood of che reft 
of the numbers in Table I. which may be continued 
be framed upon the fame ground, for months, or 
days, by the ingenious Artift. | 
rst The Ufe of Table I. 

|. The practical ufe of the faid firft. Table will be 
manifeft by folving this following queftion; viz, 


6d. due at the end of five years to come, by reba- 
‘ting fimple intereft at the rate of 6 per centum per 
annum? Anfw. 2651..195. 74d. which is thus 
found out; viz. Inthe preceding Table 1. right. a- 
| gainft 5 years, I-find the decimal .76923, which 
thews that 1/. due at the end of five years to come 
4s worth in ready money .76923 (that is, 19s. 44.) 
then inftead of 15 s. 6 d. mentioned in the guefti- 
on propounded, taking the decimal .775 which is 
equalto igs. 6d. (the fame being reduced accord- 
ing to the fifth Rule of the 23d. Chapter of the pre-' 
ceding Book) I fay, by the Rule of Three. 


Ts 576923 22 345.975 « (265.9805 + 
That isto fay, if 1. give .76923 J, what will 345 
#7754. give & Anf.265.98¢§ |. for multiplying 345 
'.775 by .76923, according to the fecond Rule of 
‘the 26 Chapter of the preceding Book, the produ@ 
will be 265.9805, that is, 265), 19 , 734. : 

te , aes RE Ose co are The 


ing made at the rate of 6 per centum, per annum, fime’ 


to more years, ated other Tables allo of rebate may 


Siew hue te 


| year to come, is worth in ready money .943396-4,. 


How much ready money will difcharge 345 2155.) | 


The Conftruction’ of Table XI. 


The numbers in the fecond Table are found out by 


the addition of thofe in the firft, viz, the firft num- 
ber in the latter Zable is the fame with the firft num- 


ber in the former, the fecond in the latter is the fum__ 


of the firft and fecond in the former, the third in 
the latter is the fum of the firft, fecond and third in 
the former, and in that manner the'reft are found : 


(che reafon of which compofition is manifeft from” 
the example of the eleventh rule aforegoing ;) other- 


wife the numbers in Table II. may be found more 
éaiily thus, vig, the firft number in the faid Table II. 
ig the fame with the firft numberin Tab/e I. the fe- 


cond number in the latter Table is compos’d of the 


fecond number in the former and the firft in the 


latter, the third number in the latter Zable is com- 


Appeadig. 


pos’d of the third number in the former and the fe-_ 


cond in the latter, the fourth in the latter is com- 


posd of the fourth in the former and the third in 
the latter; the like is to be underftood of the reft: 


qf the numbers in‘ Tzble 11. which might be conti. 


nued to more years, and fitted to other rates of ine 


cereft, but I fhall {pare chat labour,in regard a more 


equal way of finding out the prefent worth of an ~ 


‘Annuity, agreeable to the accuftomed and practi- 


cal rates of buying and felling Annuities of Rents, 
for terms of years, is grounded upon a sad? | 
3 ter be. 
made manifeft, for at fimple intereft an Annuity — 


tion of intereft upon inrereft as will hereafe 


will be overvalued. | 
The ufe of Table We 


‘Pho ule of Table U1. will appear by this follow. 


Mb 


} 
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ing example ; wiz, What is the prefent worth of 


~an Annuity of 100/. per annum payable yearly du- 


‘ring the term of fiye years, difcompt or rebate be- 
ing made at the rate of 6 per cestum, per annum, fim= 
ple intereft? Anfwer, 4251. 18s. 93d. very near, 


which is thus found out, viz. In the preceding Ta-, 


ble Il. right againft five years, I find this number 
4.259393, which fhews that an Annuity of 1/. pay- 


able yearly during five years, is worth in ready. 


Money 4.259393 /. (thatis4/.5 s. 2d. and fome- 


ee LOL 8 
1 + 4.259393, 23 190 « (425.9393: 
Thatg to fay, if 1/. give 4.259393/. what will 
xool. give? Anfw. 425 1. 185. 934. Very near, for 
by multiplying 4:259393 by 100, the produé (ac- 
cording to the fecond ru 


18s. 944. very near. Which operation being 


e of the 26th. Chapter of - 
the preceding Book) is 425.9393, that is, 425 1... 


what more) therefore, Ifay, by the Ryle of Threeg. 


compared with the manner of folving the fame que-. 


{tion before mentioned in the eleventh Rule of this 
Chapter, the great benefit of Tables of this kind 
in point of expedition will be apparent. 

XII. When it is required to know, 


unto what fum of money any pro-. Ofthe forbea- 


pounded principal forborn any num- 
ber of years will at the end of fuch 
term be augmented unto, intereft up- ‘ ~ 
on intereft being computed at a given rate, there 


ney at com- 
pound intereft. 


rance of Mo. 


muft be found a rank of continual proportionals, _ 


more in number by one than is the number of years - 


in the queftion ; of which proportionals the firft 
is the principal affigned, the fecond muff increafe 
CNEL TRAE da ee or 


_ manifeft. : 
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or proceed’ from’ the firft, the third from the fe.’ 
cond, &c. in fuch manner or rate,’ as 106 proceeds: 
from 100 (or a5't08 from roo, if the rate of inte-' 
re{t be 8 per cemtum) then will the laft proportional 
be:the Anfwer of the queftion : So if #80 pounds/ 
principal money be put forch at intereft upon inte-/ 
reft, at the rate of 6/. for 1007. for one year, and’ 


all forborn until the end of’ 4 years, there will: 


then be due 378.743 088, or 398 14's. 104d. very’ 
near, as by the four following Rules of Three 1s’ 
300° SBR tue 

318 » 337.08: 

337.08 — . 357.3048 
357-3048 . 378,74308@ 


For the faid 300/. will at the firft years end be 
augmented unto 318 /. which 313 1. being put forth 
as a principal for 1 year, will (at the fecond years: 
end) be augmented unto 337.08, again this 337.08 


being put forth as a principal for 1 year, will (at the 
third years end) be augmented unto 357.3048, in 
ike manner 357.3048 being put forth as a principal 


for x year, will (at the fourth years end) be aug- 
mented unto 378,743088, whichis the number ré- 

quired by the queftion. Andif the work be well 
examined, it will appear (as was before declared) ’ 


- that the principal firft afligned, to wit 300 /..and | 


the numbers ‘refalting fucceflively at the ends of ' 
the feveral years are continual proportionals , vite 
thefe five numbers are fo qualified, that if the’ 


7 300 | 318] 337,08 | 357.3048 | 378743088 


fecond : 
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Bo 


fecond be multiplied by it felf, the produ@ will | 


be equal to the product of the firft and third 3 alfo 


if the third be multiplied by it felf, the produ@ | 


will be equal to the product of the fecond and 
fourth ; in like manner, if there were more conti- 
nual proportionalsin a rank, if any one proportional 


Which is placed between two next.on each fide of | 
fach one, be multiplied by it felf, the produ@ will 


be equal to the produd& of thofe two extreamis, 
(which is a property peculiar to continual pro- 
pertionals.) | AL ag od 
_ Note hereby the way, that if any> © Tixo numbers 
two numbers be propounded, fup- being given to 


pofe 300 and 318, andit be requi-’ find a third, | 


red to find to them athird, afourth, 4 fosrth, a 
a fifth, &%. in continual proportion, #4, oi ti 
multiply the fecond_ proportional hort Pras 
318 by it felf, and divide the pro- atan ee 

duct 101.124 by the firlt proportional 300; fo 
fhall the quotient 337.08 be a third in continual 
proportion: In like manner if you multiply the 


third proportional 337.08 by it felf, and divide | . 
the product 113622.9264 by the fecond proporti- | 


onal 318, the quotient 357.3048 shall be a fourth 
in Continual proportion, and after the fame man- 
her a fifth, a fixth, or as many as you pleafe may 
be found out. : : 
_ From what hath been faid by way of Explicati- 
on of the preceding twelfth Rule, the following 


Table III. is deduced, the conftruéion and ufe 


whereof is afterwards declared. : 


TABLE 
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. i ‘That is to fay, Firft if 100 7 put forth at intereft 


_ 4 per cent, and is placed right againft 1 yearin t 16 


390  Tatereit. — Appendés 


43 The Conttuétion of the preceeding Table IIT. 


anented to 104 lo at the years end, wh at will 1.0 4h 
" ¥,0816 1. (thatist 2 15. 7d. 2f--+) which 1.0816 


cent. and is placed right againft 2 years in the fir 


ee 


, 
~— 


Nie 


_. The numbers’r, 2, 3, 4, éc. to 30, in the firff 
Column on the left hand fignifie years; the nums 
bers 4, 5,6, 7, 8,9, 10, 1x, and 12, placed at the 
head of the reft of the Columns fignifie rates of ine 
tereft, for 100'/. lent for a year, and the numbers 
placed in the feveral columns underneath thof : 
rates of intereft, are found out by the Rule of Three 
in decimals, in manner following, viz. . 


a 100 3 104?! r it 7 We 
{te jevad 3 ‘goat s04 6.0816.” 
HH. | 100 2 tog 33 1.08162 (1.12486 


for a year be augmented to 104 2. at the years end, 
what will 1 7. be then augmented unto at the fame 
rate? Anfw. r.ogol. (thatisa/. os. od. 2f. and 
fomewhat more) which 1.04 (ar 1.04000, the Cy+ 
phers after the 4 being of no value in decimals) is 
the firft number in the fecond column belonging to 


firit column. | " 
Secondly, fay if too J Jent for a year be auge 


be then augmented unto at the fame rate? Anfw 
is the-fecond-number-in the {aid column of 4 pe 
column. | : 
‘SERRE RERAEED Li 


‘Chap. V. daar oo 39% 
Thirdly, as.100 is to 104,. fo. is 110816, to 
1.124864 (Corr / 2s. 5d. 2f-+--) which 1.52486 
‘as che third number in the column of 4 per cent. and. 
is placed right againft 3 years in the firft column. 
Hence it appears, that 1 /. at 4. per cent, per annum, 
compound intereft, will at the end of 3 years be 
augmemed unto 1.124864 /. (thatis, 12.25, $d, 
2f. and fomewhat more.) ~ 
After the fame manner the reft of the number 
in the fecond column, as alfoin the other columns. 
‘are found out (mutatis mutandis.) . 


The Ufe of Min preceding third Table. 


Quel. 1 What will 1367. 155. 6d. be aug. 
mented unto, being forborn 20 years, intereft up- 
on intereft being computed at the rate of 6 per cent. 
per annum? Anfw. 4381. 135. 14. very near, 
Which is thus: found out. Neg 
_ Firft, looking into the fourth columan of the faid 
third Zable, to wit, that column which hath the 
figure 6 placed at the head of it, I find right againft 
20 years the number 3.20713, which fhews that x /. 
being continued 20 years at 6 per cent, per annum, 
‘Compound intereft, and all forborn until the end of 
the {aid term will be angmented unto 3.20713. 
(that is 3/. 45.14, 2f, and fomewhat more) therefore 
after the 15 s. 6 d, in the queftion is reduced to the. 
decimal .775 (by the fixteenth rule of the.23 Chap- 
ter of the preceding Book) I multiply the faid 
tabular number 3.20713 by 1 36.77§ (the fum pro- 
pounded in the queftion) according to the fe- 
cond rule of the 26th, Chapter, fo the produ@ is 

2 ig eal ah ee eras Gea aR found . 
my 


here following. — 


39s Mae InterefE. | Appendis. 
found tobe 438.665,cc.that is, 438 1. 135. 1d. for 
the anfwer of the queftion-’ View the operation 


I. 3.20713 2 $ 136.975 «(438.667 
: 136.775 : ; 
1602565 
ft 2244991 
2244991 
1924278 : 


4 - 


438165520579 ne 


Quest: 2. 1320). be forborn 11 years, at inte- 
reft uponintereft at 5 per centum, per annum, what 
will be due at the end of thofe eleven years for 
principar“and intereft? 4uf/w. 5471. 6s. 1d. +. 
For inthe third Column of the third Table, under 
the figure ¢ at the head of the column and right 
againft 11 years you will find this number 1.71033, 
which fhews that 1 J, at the end of 14 years will 
_ at five per centum, per annum, compound intereft , 
be augmented to 1.71033 (thatis td. 145 2d. 
arf. and fomewhat more) wherefore by multi- 
plying the faid 1.71033 by 320 the number of 

pounds propounded in the queftion) the product 
will be 547.305, Gre. that is 547/. 6's. 14.-F for 
—thesanfwer of the queftion. See the following 


operation > 


Chap.V. = Intereff. 393 


E 5 j1-72033,,33. 320... ($49. 305 4, 
b webitr (BAR dscns: Widete . Nepaepek sad 


} MEd EARP! 


AER Gren SAAOORD ois c chair, manda sot only} 
BW hihS72 B99 oy oe cls sgctays. cerca 
Se y xe 547130560 iu 


After the fame manner the numbers belonging - 


io any of the other rates of intereft mentioned in 
the third Table are to be ufed, 

XI, When an Annuity payable Jy gidnner cf 
yearly is in arrear for any number - Summing up 
of years, and it istequired to know “Anauities -ix 


what the fame will ‘amount unto, ~arrear \qvith 
compound intereft being computed a/awances, of 


or each particular Annuity» from ?eref apon 
he time it became due until theend  °”’#” eS ran! 
yf the term of years, the work will be as id the 
ollowing example, viz, Suppofe an Annuity of 
00%, payable at yearly payments be forborn, “anc 
I! unpaid until che end of four years,’ che queftion 
5, what will then be due, compoand intereft be- 
hg computed at the rate of 6 ‘per cent, per annus, 
or each yearly payment from the time it becdmes 
tue to the end of the faid term of four years? 
infwer, 1312 1, 75. 8d, very near, dase 

Ut is evident by the queftion, thar there muft be 


omputed what 300/ due at the third years end — 


vill be augmented unto in one year (10 wit, the 


ourth year) at 6 per cent, Alfo what 300 J; due atthe 


cond years end will be augmented unto in tw 
cars (to. wit, the third and fourth yearss like- 
Sey at ae, pee Na tai 2 wile 


Ae wage! 
" Sf x 


# 


“Hal. ‘ ty } ip 


y 7 ~*~ g 


~~ ~ SS = 


cm ! Re Wey aX. ; 
wpe | Weheene ft te 
Sioa ES Interve##, “Appendix. 
| wife what 300 /. due at the firft years end, will be. 
augmented unto, in the three following years (to. 

wit the fecond, third and fourth years) all which | 
-fums being added to 300/. (the payment due at 
 theend of the fourth year, which is incapable of 
| any improvement) the aggregate or fum will be. 
the total money in Afrear_ at the end of the 
fourth year, to wit, 1312, Toosel as may appear 


| 
J 


by the following operation, Ui. he 
The laft payment of the Annuity at 
due at the end of the fourth year> 300, 
is . 


Again, the 300/, due atthe third 
years end, willin one year after thet 
rate of 6 per centum, be augmented 
GAO 5 5's rt. thea 
Alfo 3001, due at the fecond 
‘years end, will in two years at the } 
rate of 6 per centum, per annum, COM-" 
pound intereft, be augmented unto 
(as appears by the firft example of \ 
the twelfth Rule aforegoing.) 
In like manner; 300/. due at ed 


337.08 


agile 


firft years end, will in three years be 357-3048 

augmented untO.-«ss Se 
ry The fumm due at the four years? , 312.3848 

( .end ° @% e . 

The invention of the numbers before-mentioned 

_ being well examined, it will appear, that if an 

‘Annuity or Rent payable at yearly payments be 

| eet | _ .” <” jgnproved 


sp 


shap. V. Intereft. 305 
mproved to the utmoft as intereft upon interefts — 
nd all forborn or refpited unto the end of certain 
rears, the total then due will be the fam of a rank | 
f continual proportionals as many in number as 
here are yearly payments, the firft of which pro- 
jortionals is the firft (or any one) years rent, and” 
he fecond proportional proceeds from the firft in 
he fame rate as 106 proceeds from 100, if the rate» 
f intereft be 6 per centum, (or as 108 proceeds” 
rom 100, if the rate of intereft be 8 rer centum, 
zc.) and fo likewife the third from the fecond, 
he fourth from the third, @re. (after the manner 
f the operation in the firft example of the twellth 
tule of chis Chapter.) : | | 


Otherwife. 


“Finda principal which may have fuch propor- _ 
ion to 300 as 100 hath to 6, and fay by the Rule 


F Three, 
| 6. 100 3: 300. 5000. 


“That isto fay, as 62. intereft hath 100% fora 
tincipal, fo 300 } intereft hath s0001 for ia~ 
tincipal ; then feek what scoo/. will be augmen- 
¢d unto, being forborn four years at 6 per centum, 
© centum, compound intereft (after the manner 
f the firft Example of the 12th. Rule aforegoing:) _ 
y will you find 63 12.3848, from which fubrract- 
1g the faid principal sooo /, the remainder (as be- 
re) is 1312.3848/. being the fum which 300 /; 
ynnuity will be augmented unto at the end of 
yar years, according to the faid rate of intereft,. 
1¢ Annuity being payable at yearly payments. 
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réft.payable: by yearly. payments, and all _be for- 
born untill the endof certain years, che total then 
due is equal to the aggregate or fum of thefe three 
numbers, to wit, the faid principal firft put forth 
the fum of the ‘annual fimple intereft of that prin- 
cipal;/and the utmoft improvement: of, thofe fim- 
ple intereits by computing inter@ft upon. incerele 5 
_ wherefore if from the faid aggregate the firft prin- 
cipal be fubtracted, the remainder muft necefla- 
rily confift of the fam of the annual fimple inte- 
refts, (which are in the nature of an. Annuity) 
and the urmoft i improvement of thofe fimple inte=- 
refts (or se ea by cae wigs a Ape 
4ntereft LT OM 6, a8 Oa CO) a 


The GonStrustion of the folowing Table iv; 


‘Upon the aforefaid siounds ,. the: following 
Table IV. is calculated; to fhew what, one.pound 
Annuity, payable at yearly payments, and forborn 
any. namber of years ‘under 31, will amaunt unto 
by computing intereft'upon. intereft. at any. of the 

"= rates expreft at the head of thefaid Table... i 

But the fame Zable-may be more.eafily compofed 

. by the: addition ‘of: the numbets in the preceding 

Table Til: in this manner, viz. the firft number in 

each of thofe columns in the following Table IV« 

the head whereof are’ placed:the numbers 4, (9 

% 7 35:95 10) 1 sand he fi ignifying rates of . ef 
ors tere. 


i) 


» 


yee, otal SOM) Ss ll 
‘J * wa i - * os a 


# 


er cemtum, 45 1 or unity, the fecond number 
of thefe columns in the latter Table is com= 


third number in the latter Table is-compos’d of the 
lecond number in the Jatrer, and-ofsthe fecond in 
the former ; the fourth number. inthe Zetter is-com- 


os’d of the third in the ater, and:of the third in 


mae 


Table 111. ought tobe continued to more places 
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than are there expreft to prevént'ettor which may — 
ppen by adding of defective decimal fradiions. 


i ; ‘e bas 
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the former, &c; But you are to obferve that accor- 
ding tocither of thefe ways of compofing the fourth 
Zable by Addition, the numbers in the preceding | 


6. aes, 


age we 


ILOLe Lele sorb e[gheLL i {1609 f-Ot11ZSP-Leico6rl SzjgOScz cay SgeSIeigsetoors! 


Jog Z6E*z El 6b 60:0 f|Q6bL6-Lzlg 1610 '9zeGhIzHeghos S-zz908 io TE OgES G11 616z'gh ib 1} 4 
lotézegzifgi rz ori LezS Vg lES6°tzOzS 6h 1 gobrozfizgg grgozrhLiiggzgoien 
pexeertelgigrl-ezlezhgé-iziidovi-ece1LL6gilSrggg Lt b6699°91 2 LiGStlogsSzoS$iieip 

— IgSbSo:ozebiy$ 61/91 1€5g 1167095 LighSo'91 6SZQd:SiirgiL6'b1 glLoozbiSEogreririy 
ELevS:Liloozzl-g1\zPL£6'S 1: 76z61'S 19S 9ghrIlProig’s i 6Logi'f1 6gLSS‘zijo1goozilof 
MoS LLbiiL6o9 rt 1 LPGLS Er (For TOES SLOW TI Q6LL6 1 [rer 6b 1 VeSgzo'11/6Lzg$-ol6 fo 


—— froGgore1ldz£gl'6 [LiLgh'6 {éb007'6 logzz6"g |zobSo'g |€gt6E-g jeorvi'g [679692 j 
tet berg SeziGd jrgSiLel EEEcS-L [e6SCEL forESrL [1ESL6-9 cO10g"9 |L6zE9'9 Io | 
— We7Se'9 foglzz'9 foiSor'g (1LtgoS logoog’S IEZoSL°S l60LEg°S |€gSzS‘8 jel grb |S 


GELYY |ELGoL «+ 

soo f'€ lorglz-€ jotgrz'é fo6baze jogSgi'é joStSr-€ jogr zi’ 
o0001't jo0cobo's looogs’e joooLo'z js0090°% foooos:z joootoz 
90000" |O0000'F JOO0@O'I }OO000'I jOG000"! fOO0GO'E |00000"1 


- bopbLert lorzbed 
—focoths IDOOFI'? 
jooooo'l 'ocooo'! 


soe 


SE SN Copp ate ee aed 


Se 


ee os 


td of a ol. 65 =f. Sgt = ZL ) § Lae 
re ae ee ee = So ed ; 
“gnuur Jod -juad.Jod tr pur ‘11 601 “6 %g 62 69 OS Sb “se 04 ‘saree afogy foamy ww |X] 


agndutea durag gfo4gius punvduos ‘wesos ag3 fo pao agi ‘ozun unowy pice ‘r€ sopun ssvad 
| fo uaquinu kup usoqaol pur ‘sywaraded kravok hq yqvied “Ainuuy punog oxo waar gsaacagf q219M 
: Al ATG VL fo. esse 


BAe seo he 


= 


gozee 17 ZLQ070 661|covor por EScof peTicegeetl I\gdogr ie 1gS0°OLIP Rg tr O¢ E6rgorys 


oul 


SLegSbizciL6eglr ZO0ER QHIIS ESET HT IEGS OG EoNzSore-Lel6L6£9 EL) tLez E79 gzg96-z8l6 


Q 


[ogee fs oe lib bisisolrt-g6 jZgooL tg 66S01'EL |€o6bz EQ StOg PS/60LzL-Ltl06 Shy Ib|Szi 
rzSSt-grilsivdirzorlet Loge |1g6gl-oL |SLbgL-99 gischilegscegp Lroeh it 097 90°6 fiz; 


g$ao8-76 jofbizig plot rs {EEELg 79 [SLoShS$ ELSoo Ebigz7zOE Eb TSOS geig6Loe'vslzz) 


x8 aret. 5 tb. AS Q ‘b Gg -tae 8 4 


ee ee = Ad Pg? Z Surpoooad aq3 fo uotsenutjuss 


a 


Hie + 


§00 4} , it oe Tatereft. Comptes cae ‘Appendix, 
2 


Rt. 
# 

y 

4 

4 

+ 


tage ' 465\51920 


vere ~~ money, rebate being made at a given 
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Sie The ufe of the preceding Table 1V. x . ee 
'-« The ufe of the faid fourth Table will be manifeft 


by the manner of folving this Queftion, viz. if an 
Annuity of 201. payable by yearly payments for 


_ lag, years 3 be all forborn or unpaid. until the end.of 


the faid term, ‘what willit then amount unto, upon 
a computation of intereft upon intereft, at the rate 


"OF 6: per conto; persanmumn? -Zin[ir“A6sl. ros, 4° a) 


Bet very near, as by.the following operation is evi 
dent; For in the column belonging to 6 per centu: 
(to wit, that colamn which hath the figure 6 pla- 


cedat the head of. it)..right againft 15 years, you 


will-find 23.275§96, which fhews that an Annuity 
of 1/. payable at yearly payments for 15 years, wil 
at the end of the faid cerm (compound intereft be- 


 fing'computed ‘at 6 per cent. per annum) amount unto 


23.47596 L,, (or 237. 9.5. 64-4) Therefore multi- 
plying che faid ‘tabular nuthber 23.27596 by: 20. 


;  (beeaufe ‘the Annuity propounded is 20/.) the 


produ& will be 465.519 +, tharis 465 2.105. 4d. 
2f: which -istheantwer of the queftion ; view the 


- following. operation. . 


sw 423,27996.2 2 20. C46sistgrb 
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in the fame manner the numbers in tHe other 


columns are to be ufed. . = +) | 


hi, ee XIV. When afam of money is due 
Obs tebe at ata time.to come, and it is required 


ampound in- to know what it is worth in ready 
: “gate 


3 i 
ek as uM Fey : 7 Vy f 
4 ¥ 


y a shinee canyon 
Red : : : : 

% ¥ al r wet 4 . 
, a yf ae . : es 
- 4 ‘ Fey 
a + 7 4 _ AIR iss ¥ a. te , 


Chaposy. —s Ingereff. Woe 
irate of compontid “intevett; the work will. not be 4 ; 
‘much. different from the 12 Rule of this Chapter, | _ 
viz, there muft be found a fexies or rank of conti- — 
‘nual proportionals.mere in number by-ene, thanis 
the number of years in the queftion’; of which pro- — 
| portionals, the. firft is the money propounded to 
be rebated, the fecond mult decreafe or leffen from 
‘the firft the third from the fecond, ’c.in fuch man- 
fer or tate as roo decreafeth from 106 (or as 100 
‘fronr 108, if che rate of intereft be 8 per cent.) then. 
‘»will-the laft proportional be the anfwer of the que-_ 
“ftion: So if 378 +2742244)-be due at the end of 
four years wholly te came, it will_be foundto be 
worth in ready money 300/. rebate being made at 
compound intereft at 6 per cent. as by the four fol-. ~ 
‘lowing Rules of Three is manifeft, which may be _ 
proved by the preceding twelfth Rule, where it 
_iwill'appear that"300/. ‘being forborn four years, 
_ willat the faid rate of compound intereft be aug-\ 
grieancd alo 97RD IR, Saco | Pal ' 


hy Re 57.3048. | 


|) I alls Sieg betas 3H T4308 3 : 
i 4 408 “TOR 3 pipes ett : 
Ok te Ga ibid, tee IRON 
_ Upon this ground the following Table V. is cal- 
culated, to fhew what one pound due at the end of 
"any number of years to come, is worth in prefent _ 
' money, rebate being made at the rates of com- 
pound intereft, mentioned in the faid Table; by — 
the help whereof and of Multiplication, queftions of | * 
rebate for any {um propounded may be performed 
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decimals; in manner following, ix. 


TIL, [ 104.100: 9245962, Ge (888996 
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_ Eecond column belonging to 4-per centum, in Fable 
Pe V.and is placed tight againit © year in the firft, 


if iy hm. € 


column of 4 per cent. which is placed right againit 
CWO Y CALS eon scree at acerca le apitntunnn , 


Thirdly; 
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~ Thirdly, as 104 is to 100; fo is, 9245562, Oc. 
(the decimal found by the fecond Rule of Three) 
to .888996-++ (or.173. 94. 1f.--) which is the third 


decimal in the column of 4 per.cegtum. Hence it 


appears,.that 1/. due at the end of 3 years to | 
come is worth .888996-+ (or 175. 9¢. rf. and. 
fomewhat more) in ready money, rebate being | 
made at the rate of 4 per centum, per anvum,) com- — 
pound intereft. © eA inte Wi a ea | I 
After the fame manner the reft. of the decimal 
fraétions in the faid fecond column, as alfo in the: 
other columns are found out: (ssutatés zutantis. } 


sa The ule of the preceding | Table Vv. 


_ .. To exemplifie the faid fifth Table, lerte be requ’ 
red to. find out how much ready money will dif. 
charge a debe of 356/. payable at the end of feven 
years to come, by rebating at the rate of 7 per cent. 
per annum, compound intereft? Anfy. 2211 13.8, 
1id,.3 f. very near. For in the fifth column, at 
the head. whereof is placed 7, fignifying 7 per cen- 
tum, vight againft 7 years, I find 622749, which 
fhews that x/, due at the end of 7 years to come is ~ 
worth in prefent money ,.622749 decimal. parts of 
a pound, rebate being made at the faid rate of com- 
pound intereft. Therefore multiplying the faid — 
tabular number .6227.49 by the faid 356/(thedebt 
propounded) the product (according to the fecond — 
Rule of the 26th..Chapter) will be. 221.698, @c. 
-thatisy'221 4 43... 11d. 3 


3 f- which is the Anfwer 
ofthe queftion, See the fubfequent operation. . 
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In the fame manner the numbers in the other 
columns aretobeufed. ° : 
Pn XV. The finding out the prefent — 
Lo findthe worth of an Annuity, is grounded — 
DF eee upon this foundation, to wit, ifthe 
by. compte prefent money which is paid for the 
tion of com- purchafe of Annuity, to continue — 
poundintereff. any term of years, be put forth ac 
: "any rate of compound intereft, and fl 
all forborn until the énd of the faid term, and that — 
the total money ‘then due be put into one Scale :, j 
Alfo if the total fum of the utmoft improvements 4 
of the annual payments of the Annuity, put forth © 
‘at the fame rate of compotind intereft, from the 
time thofe annual payments become due until the 
‘end of the term, be put into the other Scale, the — 
_ Scales muft be even, viz. the faid two total fums of , 
money muft be equal oneto the other. 
~ Now to find out fuch @ prefent worth of an 4 
Annuity, there are divers ways, fome of whichI 
fhall here explain by examples: ies 4 . 
Firft therefore let it be required to find the oN 


fent worth of an Annuity of 378.743 088 Lto conti- \, 
nue three years compound intereft being computed + 


at 6 per cent. per ann. Anfi. 1912.3848/. — : 


; 

a 

» ~~ 

ae x 


by 
t 
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Chap.V. —-—s_ Interéft. pi ee he 
Ic is evident by the queflion, that there muift be - 
computed (after the manner of the Example upon 
the fourteenth Rule aforegoing) the prefent worth 
of 37873835841. due at the firft years end, alfothe © 
prefent worth of the like fum due at the fecond 
years end, and in like manner for the third year , 
all which particular prefent values being added to-_ 
gether, the aggregate or fum will be the coral pre- 
fent worth of the Annuity propounded, wx. 
378.7430881. payable at the end of) /. 
one year is worth in ready money “a 
(as is evident by the fourteenth Rule! BITS? st 
aforegoing.).... | | 
Alfo the like fum payable at the i 
end of 2 years to come, is worth in 337.08 
ready money.... oe Shes), 
Again, the like fum payable ac the | 
end of three years to come, is worth > 318. 
in ready money... . as 
Therefore the total prefent worth 2 me 
of an Annuity of 378.74088/. to} 10f%12 3848 
continue.3 years is.... 9 PG 
soa Otherwifes uh). ive 
_ Find a Principal which may be in fuch prepor- 
tion to the propounded Annuity 373.743088/. as 
100 isto 6. Which will be exaétly 6312.3848/. for 
6. 1002 2°398,743088 |. 6312; 3848 


Then fappofing this principal fo found to be a 
fum due atthe end of three years to come, find 
what it will be worth in ready money, by dimini-_ 

ing it according to the fourceenth Rule of this 
Chapter, fo will you find 5300 /. for the ready mo- 
ney equivalent to the faid 63 12.3848 2. due at the 
3 » . 


‘ Sie Gao 


end of three years, which ready, money 5300 


408 — daterei#. Append, 


- being fubtracted from the faid'6312.3848 i, leave 
(as before) 1012.38487. for the prefent worth o 

_ the faid Annuity of 378.743088 1. to continu 

three years, compound intereit being allowed at 


G per centum, per annum, 


$5 Sine 


The Reafon of the latter Rule. | “A : 


{ft will not. be difficult to. apprehend, that j 
6312.3843/. ready money be put forth as a Prin- 
 Cipal at intereft upon intereft, ie will at three years. 

end be augmented unto an Aggregate or fum com- 
pos’d of thefe three numbers, to wit, the {aid Prin- 
cipal 63 12.3848 5 the fum of the annual fimple. 
interefts of that Principal, and the utmoft improve- 
_ ment of thofe fimple interefts by intereft upon in- 
tereft: And becanfé (by the operation aforegoing) 
§ 300 /. ready money (part of the faid ready money 
6312-3545.) will at three years’end be augmented 
unto 6312,3848/. part of the faid Aggregate, there- 
fore 1012.3848/. the complement or remaining 
part of the faid ready money 6313.3848/1. muft 
neceflarily be augmented unto the complement or 
_ Femaining part of the faid Aggregate, which re- 

-Maining part laft mentioned is compofed of ‘the 
fam of the aforefaid fimple interefts, and of their 
utmoft improvement at intereft upon intereft, that 
is, the faid remainder is the utmoft improvement. 
‘of an Annuity of 378.743088 /. to continue three 
years, compound intereft being allowed at 6 per 
conkura, per AUT ie ee 
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Chap: V , deseref. aes o Ae? 
; ; The Confradtion of the following Table VA, v | 


Upon the aforefaid grounds the following nc 
‘be V1. is calculated to fhew how much ready ‘mo 
hey an Annuity of one pound to continue any nim 
iber of years. uncer 31: and payable’ at yearly pay 
“ments, is worth, tpon.a computation of compoun 
“intereft at any of che rates per cenrum, mentione 

Jat the head of the faid Table. Buc the faid Tab! 
/ViI. may more ‘éafily-be compos’d by the help o 

othe preceding ‘Table V. in ‘this:manner, vz. th 
“firft number in every of the Columns (except th 
»Column of years) in the following Table VI. is ch 
“fame with the firft number in the like Columns re 

{pedtively in the preceding Table V. the fecon: 
“number in each of the faid Colamns of the fixe 

“Table i is the fum of the firft-and-fecond numbet 
‘in the:refpeétive Columns of the-fixth Table; th 

- third number in the faid Columns of the fifth Pa 

+35 the fum-of the firft, fecond and third numbers i 
»the refpe@ive Columns of thefifih Table’: Or ye 
;moreé eafily thus, the third number in the fixch T. 

. ble, is: compofed of the third in the fifth Tabléan 
- of the. fecond in the fixth; the fourth number i 
the fixth Table is compofed of the fourth in'th 
* fifthvand of the third in the fixth; the like is co. b 
-underftood of the reft. Bur you are to pe 
‘that according to this. way of compofing the 
“Table-by’ Addition,, the numbers of the fifth Tabi 
. muft be continued to more plates: than are ther 
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vat. qethe_prefent-worth of. an An 
biiey ot rent ) 6h ‘per annum p payable Rk yearly 
pay ments for 2% yas accompting intereft u oa 
rate of 6. per centum,. per ma, 
dn{r2). 658 b in rr . very near, ‘hse ow out) 
ni the fourth Colimn:of: the preceding TableVI 
_ under the figuté 6 at the head) ‘and right |; et 
"27 years, 1 find. “11.76407," ‘which thews that'a 
Annuity: of il ‘payable by yearly payment for 2 
ears, 1s worth in prefent migneéy (1 1: 76407, ko 
vl igs. 3d. if. and fomewlhiat ‘more) interef 
apo intereft- being computed: on both. fides at thi 
rate“of 6 per centum, per~anaum ; a ~ therefore mulci : 
plying the {id tabular number 11. 7e407, by: 56 
oi becaufe the Annuity Sropaunded is 56. pound 
he product, (dccdstlisig to thefecond rule of thi 
6th: Chapter” of, the: preceding : ‘Book) will’ b 
ound to be 658°487; we: ‘that-is;> 6581. aes. 
ery near :-Wherefore I conclude thatthe. As 
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To findhow purchafe an “Annuity to Continus) 


-mpany years ‘purchale rena ifuing'-our of 


if ic were tobe {old for ready money, wher rhe 


Moreover the numbers inthefald fixtly Table wil [ 
at firft fight fhew how many years) 


pity hee any number of*years“under 31 is) 
Comaiey a, worth, to be fold’for prefent mo~ 
Leafefaryears "Y> compound incereft being come 
is wort. puted on bothr fides, atvany of the 

“fai rates 4, $5 65 75,8; 99 118 


«gir 


Lands for 21 years, to begin prefently,|'is worth) 


current raté of intereft is 6 per centum; ‘Leek it 
the firft. Column of Table'VE. for 21 years;' atid 
carty, your eye from ‘thence equi ane to” the 
headline of the Table till you beine under 0, whichh 
(as before hath been faid) fignities 6 per centum. « SO 
in the fourth Coldinh you ‘will’ find 11:764679 
whereof you: neéd ‘only’ ‘confider ‘1176p whieh, 
fhews that’ the faid Anrutty’'is worth ' 1 yeats 
purchafé, (or 11° vee | | degeats rént whatevel 
it be) and 76 parts of one yeats purchale divt 
ded into 196 parts;-or-a'x 4 years purchafe and" 
little more, The fame Annuity when moncy was 
at 8 per ‘centum was’ worth’ to Yeats purchafe and 
about =25 part of a years purchafe more, as the 
number in the Column of “10 per centura right a 
gainft 21 years will difcoverns®<* "<> q 

In like manner fuppofing Yo per cenmim to bea 


Cc 


fit rate to be allowed in the Valuation’ of Leafes of 


: 


pues, the Lea of a houfe for 21 years will be 


2 


| - 
9 


thal By tie Feld 7 abe 06 Pe worth yéars pur 
chafe and +28 ‘patts oF a years purchale, of 8 years 
ee ar aiskes ste purchafe 


Pe ol 


Chap.V. saber eff (AES 
purchafe and an balf, and halfa quarter of aryears 
purchafe, and fomewhat more =). But note here, 
that in valuing of Leafes, the rate per centum is (2 
be fet higher or lower according to. the goodnels 
of the thing leafed, and the. certainty OF UnCeL- 
taintyof the rent. 0 Sie 

XVI. When a fum of money is propounded, 
and it is required to know what An- Of the pur 
nuity (to continue ay number of chafe of An-_ 
“years, and according to any given muiies “at 
gate) that fam) will buy, you may compound sh- 
prefuppofe at pleafure an Annuity for: reref. 
‘the term of years propounded, and find the, value 
‘of that Annuity in ready money (according to the 
fifteenth Rule aforegajng) at the. rate affigned 5 
‘then will the proportion be: as followeth. » 


As the value sat is in proportion to t he fuppoled 
od Annuity 3 fois rhe. fum of ddaney, propounded, $0 
- $he Annuity TOGUeY eae ae anid 
- So if it be required to find what Annuity to be- 
gin prefently, and to continue three years 50° by 
“in prefent money will:purchafe, compound interelt 
| ‘being computed: at 6 per centum, per annum « The 
Anfwer will bei87l. 15. 1 da. very near. 7 
> For prefuppofing an Annuity at pleafare, ¢9 
wit, 378-743088 |. payable yearly for 3 years, the 
walue thereof in prelent money will (by the 15 th. 
Ruile of this Chapter). be found tobe 10123848 4 
Therefore by the Rule of proportion, 12Y. | 


le. 1012,3848 1 378,743088 #5 500. 187,054 
Be FE aN That 


5 aa 2 ae 


187.0545 Ore. Boat I, | 187 Le Y sic aowery neat. 4 
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Upon this ground: the following Table VIL. is: 
Cacti y 
e 


‘ready: way ‘tosmake\the faid: Table ‘VILomay be” 
NT USD eT ba a 

Forafmuch as it is evident by the conftrucion | 
(Of the’ thitd \Zable’ aforegoing; that: one | pound © 
ready mortiey4s equivalenmuntd) r.06\/. payable at 
the end of @ year tocome, at the: rate of & per 

. tersurm; per annin 3° therefore this 106) is to be the | 
frft number'ig the Column intiled 16 per centum in” 
the fubfequciit Table: VIL:> Again, the; prefent: 
Value of one Pound Annuity) to continue two 
years at the faid rate will be found by the preced-— 
ig Table: Vico’ be near: I. 893391. i. ‘Therefore — 
by the Rule, of Proportion, fayyods yds ud 


+ *y i ‘OO ae. On ~~ eb OK ny 44 , 
eo ae ik 2 0 VOWS eg heh a 
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beter oases Some ee TI - 
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he 83359. © sy “e | Wong 

ie bend a oe vd ie 

‘ aneihibia 5 ill: pure 
chiferan’Annuity ot 49, years 5 


whacAnnnicy. to coi = eee Abs | ‘wit ul. 
rc ale ? An wers. an An: u 
‘ofasasayi. that.is- bo & 11d very Hear, oi 
‘diriue: ¢Wo.” y€ai$ 5" therefore. thes faid® Decinval 
1654543 doh be placed’ as’ the ‘fecond a te +n 


| uma ol the: fublequent 7 ble Nil. 
Henée it follows; thav if F orniiic be di ided. oe 
every, one of. the numbers in all thes 


Column. 
will give the tefpective Au 


quotients 
ace in the like Cohwnnser the: 
VIL. in‘ which 1 be fe 
“the numbers. in, the peer Table® 


tinued to more. ‘places‘than | aré.there ‘ex reff, tor: 
| Aah Kate Da that saab arife By: adding» of de- 
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ycetha: Ie 46zrzre {bt bre igsLoi’ |zorot* lggh6o: Thal} 
£9$Sr° Pighr: i VUt foScet izSoerre | Sc I96zut- |Stgor® loioor: {£3} 
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Igor’ iz1191 oes $$Lozi: |gtozi: tbrbrie I “= 
| “W9gSEa: foS6at- (6zézr- for 
) Peoelr: fe O91") coLbr: (690br° |ébbeEr 
efor BEPGr bbe tr -jrohLisfobLor: \€or1gx \cLVSx° ieSobre |g 
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Benfe Fs tbe Preceding. Table VU | 
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nae, | 


Retr What: Menviay eerie ne or iffuin 
ear.of Lands; +0 > begin prelently, and to: mpaiing 


ig-teckoned on both 


" 


4 years, will-320 /: purchafe,. ‘compound in ‘reel 
Pah {6 per) 


‘ 


‘ 
4 
I 
a 


hich és this féund’our, “wiz. Inthe athoColumn |. 
f the preceding” Table VIX. tindeé’ 6: at the héad | 


Bas “all find: this Decimal. 10 7ES;: which the ys.that | 


44. ready money. will -purchafe an ~Afh ity.of| | 
milti- | 


1075 8:1--(thatis-guteot def +)-there 
plying the Laid Decimal: My bi faid. 


aa 
i 


f ath. Chapter ¢ ot the ing Book) will be foun 
10, be, 344.25 Pe. thats.’ 34d. Bt BE vert 
a ioracd th Aafver of Boe: 2.5 ae. 


ent ae rent o of 


Bien 


/ 


Pe per anni? Anfw, 34 L. 8:5..6d, elo \ 


: be produce (aechrding to the: fecopt Rel 7 ofthe | 


sabe thst ght a fit . 
f ckal ing Leafes 


| re night eding 16 years nid Ble neneae Table 
ya) you will find this decimal ,12781, which, 


va ; Mi aR +I 


“‘Golutin;-and right apainttiz years, you ! : 


ol gi A hale”, tie tid hh De rr] 4 ie ae a ; 
_eeXVIL Upon-the fame foundations which 
 beentaid-in che 12383514, 15.20d 1 Mk, 


Chapi¥. Tateref. - gag 

being! multiplied: by:goo, (the,number.of pounds: 
propounded :to purchalé the Leafe (the product 

will be found:-to be 63:90500, that.is, 63 as: ae 
a. 4) °as bythe fublequent operation, is manifeft, 


rereery + win Fie PET 2 
ee ed _ . z 


4 & aha i & ; g 7} rs by : > ; bila a ag , ee ’ 
coe oh & gh 279 ss SO0%% (63.905 Ph GC wOs 
hh P s aS eS ee Py | Ye yey ; Ki ft rai mS t my a - 
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Rules of this Chapter, for che ma- 408 mak 

king of Tables.which refped yearly ws Bay: 
payment , Tables may be made. for’ “2 cvarserly 
halfiyearly and quarterly. payments, On coke ‘ od 
the interelt of wool. for yeat, and, 


- Jikewife for 4. year being firtt apreed Upon : For if 
- weduppofe that at the.rate of 6/ for ico. for's 


ee the incereft of 100 /. for 4 year is 3/.thenum- — 


ers 100 and.103 are.to be ufed in the fame mari 


ner to calculate Zables for half yearly payments, — 


as the ‘numbers 100 and 106 have been before ufeé 


to form Zables fer-yearly payments. Bat if at the . 
gate of 6 per, centum, | per annum, the intereft -of 


 xool. for 3-year ought to befuch, that being added 


¥ 


eo the faid principal,100./. and the whole put’forth’ 
~ atintereft for the next half year,atcthe faid rate, the. 


fum then due. (co wit,,.at the years end) mut ex- 


_ aétly amounj unto. 1062. In this. cafe a Geometti- 
_ cal mean. proportional number between the ex- 


n~ 


treams .100.and.106. muft be fought, which meats 


will (by: the following, 18th. Rule), be found co be 


neando2.956301 +, andthen the numbers roo and 


02:9 56301, cre. arg, tobe nfed.inftead of the . 
Made re ease 


a 


aS YF 
‘he b 
* $i 4 


ibis 
~The making 
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manner, if it 


between t 
nalsis to befought, w 


-Wo1.46734,, And 


wee ee Toveref.. = Appendix 
rs yoo and 106 in manner atorefaid. vIn like - 
be fuppofed ‘that at the rate of 6 per: 

centum, per annum, the intereft of 100. ford year. 
is. 1d. 108. ory gf. the numbers roo!and 10155 arg © 
to be afed for che calculating of Tables for quar- 
terly payments, in the fame manner‘as the numbers 

100 and 106 for yearly payments, But if at the 
rate of 6 per cent. per ant. the intereft of 100 /.for 
4 year ought to be fuch, that being added to the © 


nutnbe 


faid roo?, and the whole pur forth at the {ame 
pare of intereft for the next 4 of a year, and in that 


manner for the third and fourth quarters, and that 
the {um due ac the years end muft’exactly amo ia 
unto 106 le In: this cafe a\ ferjes or rank of five 


numbers in' Geometrical proportion continued muff _ 


be confidered, wi. the principal ‘190 b. (which is 
the lefler of the two extream proportionals, ) the 
three fums (compofed of principal and interefts) 
due.at the end of the firft, {econd and third quarters 
of the year, (which are the three mean proportio- 
d 1061. dueat the years end (which is the 
f the two extream proportionals 5!) now 
he faid extreams 100 and 106, the firit 
(to wir the leaft) of the faid three mean proportio- 
| hich (by the following 20th, 
Rule of this Chapter) will ‘be‘found to bé ‘hear — 
And then the ‘numbers ‘+00! ‘and 
101.4673, Cre. ‘are to be ufed inftead of the num- | 
bers yoo and 106 in manner aforefaid, a 


t 


~ XVIIL Two mimbers being given 


nals> an 
greater © 


To find aGeo-, | CU Nia kh i lal WA 
~gnetricalmean tO find a Geonietti¢al mean propor- 


proportional tional between ‘them; multiply: che 


nurober be- two given numbers one by che other, ~ 
tween 0 and extract the’ {quare' reot, ofthe © 


number sgiven pro- 


~ 


“produd, fo isfuch fquare root the meat proportic- _ 
‘nal fought : For’ Example, if $ and 18 are two | 
numbers given, and it is required to find a mean 
number Geometrically proportional between them, 
‘multiply 18 by 8, fo is the produé& 144, whofe © 
{quare root is 12 for the mean proportional foughr, 
fo that 8, x2 and 18, are three numbers in Geo- 
ometrical proportion continued, wiz. As 8 is in 
proportion to 12, fo is 12 to18. In like man- 
ner a Geometrical mean proportional between 
‘the extreams 1co and 106 will be found near 
PROD (O30 Bop OF hy BO) IRM OE | 
mh) OLX. — aa being given, to find the firft 
of two Geometrical mean propor- : 
“tional numbers between the extreams fee c 
piven, multiply the {quare of the lef-° 2 oe ‘nal : 
im extream by the greater, and ex- seg, proper= 
tra the cube root of the produ@, tional” num- 
fo is fuch cube root the lefler of the ders between | 
two mean proportionals required: '¥0 extreaem 
for example, if $ and a7 areafligned numbers gi 
for two extreams, the lefler mean. “*™” 


willbe found. 12°; for according to therule, the 
fquare of 8 the leffer extream is 64, which being 
multiplied by 27 (the greater extream) produceth 
1728, whole cube root’ is: ra the lefler mean 
fought, then may the greater mean be found more 
eafily by the*Kale of Zoree, for 8 2 122: 12, 18, 
fo that 12 and'z8 are two means Geometrically 
- proportional between the extreams 8 and 27, viz. 
' ghefe four numbers are in Geometrical proportion — 


continued, to Wit,-8. 12.28 and27. ed 
Weis . 17) é j a G tue . 10 A pat vf eS: Two. 4 
BA... | f% ' a ‘ cae 


4 WY oy ? i 
Ms , ‘ © . 


9424 an " Interest. | ‘Ament 
ofr of three, .tofind the firtt of three Geomerri- 
_ Geometrical, .. cal mean proportionals between the 
‘ Hess sh ae _€xtréams given, multiply the cnbe of 
‘Ae seo Fe the lefler extream by the. greater, 

- tween twoene t 3 re a | , 
ahem aed: and, extra@ the Biquadrate root o 
bers givens. the produé, fo is fuch Biquadrare 
ps.) go) ctootsthe firft (co wit, the leaft):of 
- the three.mean proportionals required: For Ex- 
ample, if.2.and 32 are two ‘extreams Siven; the 
fart and leaft of three. Geometrical mean proporti- 
onals will be found to be.4, for (according to Rule) 
«the cube of 2 (the lefler extream given) is 8, which 
‘being multiplied by 32 (the!greater extream) pro- 
“duceth 296, the Biguadrate reot whereof being ex- 
“tracted (according to, the 29th. Ride of the .3ath. 
Chapter of the preceding »Treatife) gives 4 for the 
_firft and leaft ef 'the three means fought, the other 
, Means may be'ealily found by the Rale of Threers 
dor, St oe baa seen GHOIw oleae aay | 
. Be Ai ng Boer baGls 1G 032s 0k 


5 So thar.thefe five numbers will appear to/bein 
. Geometrical proportion.continued, to wit, 


| 8. On (067 : “326 4 . 


areet 
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ex mi biol Sa ght sae Sit Vert nad Sagal ! 
ee Tn like manner, the firft and Jeaftiof thr ee Geome- 
trical mean proportionals between the extreams ago 
_and 106, willbe foun d to \be.near 101.4673,ec, 
_ pPhus bave.Tthewed )thelmoftcafie ways (raifed 
_ ‘from clear grounds).to make Tables for the refo: 

i lution of the ufual queftions, which depend upon 
othe computation of intereft, by the help of Du 
— * Luelke 


_ > plication only, 


=“ 


ufe in folving Queftions of rhe fame nature, when 
the number of years exceeds 30. | 


~ Quest. 1. Tf the Leafe of an Houfe be worth 153/. 
‘ine, and. 161. yearly rent, payable yearly for 2m" 
‘eats, and the Leffee be defirous to bring down the 
ine to. s0/. and fo to pay the more Renr, the que. | 
tion is, what rent the Tenant fhall pay accompt- 
ng:compound intereft at the rate,of 10 per centum, 
er annum? Anfw.27 1, 185. 14d. near. L& 
Firft,find the difference between the Hines,which 
$103 /; Then after the manner of the examples oF 
he ufé of the preceding Table VII. feck what Annu 
ty or Rent to continue 21 years, 103 J. ready ase 
will purchafe at 10 per cent. fo will you find 1 1/, 185, \\ 
4.4. which being added to the old rent 16/. gives\ 
71. 18's. 1d. which the Tenant mutt pay to the 
.nd that the Five-may bediminifhed unto sol. 


~ Quel. 2. There is a Leafe of. certain Lands tobe | gj 


et for 14 years for asol. Fine, and 44 /. Rent per 
num, payable yearly, but the Tenant is defirous 
‘0 pay lefs Rent, viz. 20 pounds per annum, and to | 
ive a greater Fines the queftion ts what Fine ought | 
acconipting compound intereft, at the rate of 6 per 
entum, per annum? Anfw. 4731 18. 7de Ree 

_ Firft find the difference becweenthe Rents,which 
will be 24. pounds per annum. Then by the help of the...” 
preceding Table VI. feck what Annuity or Rent of 
241, per ani to continue 14 years, is worth in rea~ 
dy money at 6 per gentum, per apnum, fo will you 
x Nau ~ Da a ee 


ity ees 14 Re : 


o be paid to bring down the Ret to 20 l, per annutty \ , 


Jue ftions to exercile the precedent Tables, with their . 


a 


brought down to 20 /. per annum. 
321. per annum, more than the Rent paid to the 


being, and the Leffee is defirous to take a Leafe 1 


“ ike 


_~ prefent worths, fhall be the prefent( 


| Fine 250 pounds, gives 4731. 15..7 4. which th 


‘pound intereft at the rate of 6 per cent. per ann 


426 Co iy a Hpendl , 
find 2237. 15. 74. which being added to the firft 
Tenant muft pay, to the end the Rent may be 

Queft. 3. There is a Leafe of certain Lands worth 
Lord for it, of which Leafe {even years are yet in 


reverfion for 21 years, to begin when his old Leafe 
isexpired, the Queftion is what fum of money is to, 
be paid for this Leafe in reverfion, accompting Com- 


Aafw. 2501. 78. 24.4 

_Firft, by adding the 7 years of the Leafe in be- 
ing to the 21 years you would have in reverfion al- 
ter thofe 7 are expired, the{um is 28. Then PY 
the reeeline Table VE. | | 


; 
: 


The prefent worth of 1h Annu-) 
ity for 28 years at 6 per centum com- > 13.40616 
pound intereft, is | 

Likewife the prefent worth of 1/. 
Annuity for..7 years. is———-—— 

Therefore the difference of thole 


ee ee ee. ee 


emo | 


, 


© 5.58233 


value of « /. Annuity for 21 years( 782383 


Which multiplied by 32 (the year~ 


7 
in reverfion after 7 years-—--——— 
a 


e Be oe OO Ree ! Meiias: a 


ly rent propounded) gives the Az: 1936055 
pre of che ey oe 


’ » _ f 


ay 


Chap. V. Intere ft. ne ot aie 
fi Orherwif thus. 


Firft, By the help of the faid Zable VI. find out 

how much 32 / yearly rent for 21 years is worth 
|in ready money, asif the 21 years were to begin 
prefently, at the rate of 6 per centum, which ready 
money will be found 376.45024/. Then by. 
Table V. find what 396 450241. due at the end of 
7 ygars to come, is worth in ready money, fo will’ 
itbe2sol..7s, 2d. which agrees with the dafwer 
before found. . 

Que. 4. One would bellow 630 /. to purchafe 
a prefent yearly rent or Annnity of 60/. to be 
paid by yearly payments, the queition is to know 
“how many years the faid Annuity muft continue, 
compound intereft at 6 per centum, per annum, be- 
ing allow’d on both fides. Anjw. 17 years, and 
‘22 days, very near. : a ae 

Firft, I divide 630 by 60, the quotient is 10.5, 

which fhews that 10 years purchafe and an half are. 
given for the Annuity; then fearching for 10.5 
in Table VI. in the Column of 6 per cewr. I find ic. 
not exactly, but che neareft lefs than it, is 10.47725, 
ftanding right againft 17 years, arid the nexe 
greater than 10.5 is 10.82760 which is placed ~ 
- againft 18 years. Whence infer thar the Annuiry 
matt continue 17 yearsand more, yet lefsthan 18 
years. Now the prorortional part of a year to be 
added to 1-7 years, may be found out near enough © ~ 
for ufe, thus, viz. fuberaé& the faid leffer tabular 
“number 10.49725 from the greater t0.82760, fo 
the remainder will be found .35035 : Alfo fub- 
traGing the {id 10.47725 from 10.5 (the quo- _ 
2 We ae tient ~ 


ue 


y 4 - } 
eS 3 ‘4 
a ~. } . 


ain 


| “tient firft found) the remainder will be .o2275 ; then 


ie) ‘ y - “hil 
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fay by the rule of three in decimals, as 35035 the 
greater remainder is to .02275 the leffer; fo is t. 
year (the difference between 17 and 18 years) to 
0649 parts of a year, or 23 days-++ (as will appear 
by the fourth Rule of the 26th. Caaprer of the pre- 
ceding Book; ) therefore the number of years 
fought by the queftion is 17 years, 23 days. 

Oueft. 5. an Annuity of 962 payable by yearly 
payments for 14 years be fold for 826/ what 
rate of intereft per centum, is implied in that Bar- 
gain? Anfw.7l. 55. 7% 4. near. 

Firft,dividing 826 by 96,the quotient is 8.60146, 
which fhews how many years purchafe was given 
for the Annuity ; then fearching for 8.60416 in Table 
VL. in a right line pafling from 14 ‘years, equi-di-. 
ftant tothe head line-of the Table, T find it-nat ex- 
aGly, bue the neareft lefs than itis $24423 (which 
ftands in the Column of 8 per cent.) and the neéarefk 
greater is 8.74546 (which ftands in the Column of 


_ “per cent.) whence I infer, that the rate of intereft 
- gequired is betwen 7 and 8 per cent. and the pro- 


portional part of 1/, to be added to 74 may be 
found out near enough for practice thus, viz. fub- 
‘tra the faid lefler tabular number 8.24423 from 
the greater 8.74546, the remainder will be.;o123. 
Alfo fubtra& 8.60416 (the quotient firft found, 
which falls between the faid tabular numbers from: 


‘the faid greater tabular number 8.74546,) the re- 
‘mainder will be 14130; then fay by the Rule of three 
in decimals, as .j0123 the great remainder (or 
\difference between the two tabular numbers) isto 
14130 the leffer remainder , fois 1/.( the difference 
‘between 7 per cents and 8 per cent.) to 2819, Ores. 

; ‘ ae a ae or 


b's 
+a. | 


Chap. V.- Interefiie > ABO 
or 5s. 7d. 2 f. which added to 7/. gives 1. §5. 7a 2f 
which is near the rate of intereft per. cent. required. 
Quest. 6. If a years rent, or one years purchafe, 
be paid-asa Fine, forrenewing or adding 7 years to 
14 years yet to come of an old Leafe for 21 years,’ 
and accordingly a new Leafe to be taken for a 
years, to begin prefently (which proportion is or- 
dinarily obferved by Bifhups, Deans and Chapters, 
Heads and Fellows of Colleges in letting Leafes of — 
their Lands) what rate of interelt per cewtum is iun- | 


plied in that Agreement? Anfw. 11 hikie 8d tier ae 


and fomewhat more. . 

To folve this Queftion, firft I {earch in the pre- 
ceding Table VI. to find out two numbers fo feated 
‘n {ome one Column of intereft, that one of them 
may ftand right againft 14 years, and the other 
againft 21 years; and fo qualified that the diffe- 
rence between them may be exactly x or unity ; 
but not finding any two numbers precifely anfwer- 
ing thofé Conditions, I take thofe numbers that 
come neareft, which will be found in the Columns 
of 11 and 12 per cent. for the difference between the © 


numbers 6.98186 and 8.07507; which ftandinthe _ 
Column of 11 per cent. right again{t 14. years and 
‘21 years,is 1.09321, which exceed (that is 1 years 
urchafe) by .093213 allo the difference between 
6.62816 and'7,76200, which ftand in the Column 
of 12 per cent. right again{t 14 years and 21 years, is | 
-.93384, which wants .066.16 of © : therefore I di- 
vide r/. (the difference between 11 /. and 12 /. per 
cent.) into two parts, in fich proportion one to the | 
other, as the faid decimals .0g321 and .06616 are 
One to the others fo I find the faid part of 1 /. to 
be near.¢848iand .q1g ts Or Tas 8d, ifr and 85, 
om : a Dig. 3 2): 34, 


ay i 
ae > ry 4 I - is x . Pri } “a 
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sd. 2f.-+-; the former of which being added to _ 


11 per centum, or the latter being {ubtracted from © 


121. per cents gives 11.5848 1, or ith as, 8 d.~ 
tf. ++, which is very near the rate of intereft re- 4 


quired by. the queftion. | 
Quel. 7. What is the prefent worth of 11. per ann. 
payabie yearly for 10 years, compound intereft 


: 
bt 


being computed at the race of 11.5848. per cent. per — 
an. § 1.15 5.04 very near, which is found out by the — 
help of the préceding Table Vi. in thismanner, viz 


The tabular number for ro ig 5 B32} 
at «1d. per centum is re | 

‘The tabular number for 10 years 5.65022 - 
at 12 per centum 1s-—~ -——— ——————- 


Their difference is mm 0.23901 


ROT ka (HTT. 


Then fay by. the Rule of Toreein decimals, as 1. 


(the difference between 11 and 12 per cent.) is to 
-§848 1. (to wit, the decimal by which the given 


rate inthe queftion exceeds 11 per cent.) fo is.23908 
(the difference found out as above) to 13977 +, | 


_ Which being fubtraéted from 5.88923 (the greater 
ofthe two tabular numbers above-mentioned) there 


will remain 5.74946, or sl. 19s. od. which is _ 


_ hear the prefent worth of one pound yearly rent. 
to continue 10 years, at the propoled rate of » 


11.9848 1. per centurm. 


After the fame manner the prefent worth of 1. 


yearly rent payable for 2.1 years, at the fame rate of © 


interelt, will be found to be’ 7.775031. or 7d. 1S. 


- 6d, very near, from which if you fubtra& 5.74946, 


(being the aforementioned prefent worth of 1/. 


yearly rent for 19 years) there will remain .2.02557 


Chap. V- Tee RR 
sf 2/, os. 64. which is near the prefent worth of a 
Leafe of 1. rent ‘per annum, for 11 years in rever- 
fion, to begin after 10 years yet to come in a Leafs 
are expird: Hence itis evident, that if a Tenant 
toa College hath 10 years yet to come in a Leafe, 
at ul. rent per annum, and defires to have 11 years 
senewed, or added to thofe 10, and fo take a new 
Leafe for 21 years, to begin prefently at the fame 
rent, he muft give 2/. os 6d. or two years pur- 
chafe and x} part of a years purchafe, very near 
(according to the fundamental proportion before 
raffumed in the fixth queftion.) The like may be 
done for any other term of years under 30, by the 
help of the faid Table VI. | 

_ Bat 4 by : Table calculated pur- St Sp 
‘pofely for the faid rate of 11.5848 fp eR TERCHINE SS Ae 
oe mult according to the filteenth rueM ais | 
“Rule of this Chapter) queftions of the Pes 
fame kind with the two laft, may be more eafily 
-anfwered, and therefore (for that hey come often — 
in practice) I fhall here inferefuch a Table, as\ find 


it ready calculated to my hand by Dodor New- — | 


|Table isto be ufed in every refpea like to the pre- 
ceding Table VI. and willbe very ready and ufeful, 
for the proportioning of Fines, in the renewing 
of Leafes held from Cathedral Churches and Col- : 
leges, as will be manifeft by the manner of folving 
"the two following Queftions. | 


‘ton, in his Scale of Intereft lately publifh’d, which : 


ei "Li 
an % esl. x 
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* Ouch.. 3. t & COlepe te ee nas 
Tenant hath 7 yearsyerto'| TABLE Vt. | 
come orunfpentinaLeafe} paietiing: 
of Lands for 21 years, at Shewirg the prefent worth 
_ xh yearly rent, and defires | of one pound Annuity for 
tO have 4 years renewed any number of years ‘Un 
or added to thofe 7 years, | der 22, at the rate of 
and foto takeanew Leafe |} ri/ vis. 8d. 4 ae 
for 21 years tobegin pre- | per cent. compound in- 
fently, what muft he pay ! tere/t. : a4 
fora Fine? An. 3/.'35. od. j——— - 
_—'Therule for finding out \2¢ars|prefest worth 
_the Anfwer of the Quefti- 
- on propofed, and fuch Ry Ales: 
ik is this, wiz. ibe 2.41922 
rom 7.77507 (being 
the anaben viet an{wers BOA 3 
to.21 years in this Table 
VIIL) fubtraé always the | | 
tabular number which be- tO 
longs to the number of abies 
years to come or unfpent 
in the old Leafe, fo the 
remainder will fhew what 
Fine muft be paid for the 
_. years to be renewed or , 
_ added, to make thofe un- |}—= 
{pent years in the old] 
. Leafe to be 21 yearscom- 
pleat again, at 4 /. ‘yearly | 
rent. | 


I AnpPw WW = 


Oo 


Soto folve the queftion | 22 | 7.57153 
propofed. es pity ek pee 


From 


fame rent for 17 years (that were 


+ . 
Lin 


yearly rene for 21 years--———- g T-I77597 ~~ 


ce. AN i 


) From the »prefent’ worth ny aD te angen eae 

yearly rent for ax years, which it VTESOE 
 Suibtra& the prefene worth of thep | 
fame rent for 7 years, that were amb 4.62540 
{pent in the old Leafe————--— 5 idee Diels sagt 
“And there willremain the Fineq 9 0) 
fought, to AAS 8 eT 3.14967. 


That is to fay, 3.14967 /.0r 3. 31.00. ( very near) 
muft be paid as a Fine, for renewing or adding 14 
years to 7 years, that wereunfpent in the old Leafe, 


the yearly rent being 1, Alto the faid 3.14967 


fhews, that fuch a renewal is worth 3 years pur- 
chafe and near +3 partsof a years purchale (what- 
ever the rent be.) | | be 

Queft. 9. lf a Tenant that hath 17 years yet to 
come in a-Leafe of Lands held of a College for 21 
years, at so/. yearly rent, be defirous to renew 4 
years, and fo make thofe 17 years to be 21 years 
compleat again at the fame rent, what muft he give 


for a Fine? Anfw. 231 173. 24. if. For ac- — | 
cording to the Rule before given, 


f 


From the prefent worth of 4 /. 


Subtra@ the prefent worth of ech i 

unfpent in the old Leafe.) $+ 9 

.: And there will remain, -------9.47721 
Which multiplied by the rent-—---——~5° 


Grice Se 


The produc will be the Fine basis ae 


fought, to wit, 23 /, 17s 2a 1f- 


ifs. | - Queftions 


Nahr p 


7.29786). - : 


i 


_. thacche Fine for renewing or adding 7 years to 14 _ 


ee Intereft, |  Appendin,® 
Queftions of this nature may be readily folved 
without the lof of one fixteenth part of a years | 
_Parchafe by the help of the following Table 1X, — 
which | have drawn from the forgoing Table VIII. | 
for the benefit of fuch as underftand not Decimal | 
fractions: Forexample, if a College-Tenant defi- | 
reth to have ro years added to 11 years thatareto © 
come or unfpent in a Leafe of Lands that he may || 
have a new Leafe for the term of 21 years to be- | 
gin prefently, the following Table 1X, thews that ~ 
he mutt give for a Fine 1 years Purchafe, and 2.quar- _ 
ters of a years Purchafe, and 3 quarters of a quar- ‘ 
ter of a years Purchafe, viz. one years rent, and i 
half a.years rent, and three quarters of a quarter | 
of a yearsrent: Suppofing then the rent to be 48/, : 
per annum, the Fine may be computed thus. : 
O $e ° * 

One years rent is-———---——48 : 00 : 00 
Half a years rent is—-———~24 : 00 : 00 
Three quarters of a quarter? 9 : 00 : 00 

. of a years is . 
' The fum is the Fine required 81 : 00 : 00 


tenn ema” OF scarce 


_ «Whence it appears that the Tenant muft give 81 /; ; 
as a Fine, for adding of 10 years to 11 years that — 
were unexpired in his old Leafe, tothe endhe may _ 
. have anew Leafe for 21 years in being. y 
"+ In like manner the following Table TX. thews 


“years that are unfpent in a Leafé of Lands, to the. 
‘end there may be a new Leafe for 21 years in be- — 
‘ing, is valued at « years Purchafe precifely, which — 
_ is the fundamental proportion affumed in calcula- 
‘ting the foregoing Table VIM, as before was faid. 
re | TABLE 1X3 


wr 


Bh 


‘ ; ? 
Quarters of a quarter. | : | 7 nv | 
| Quarters of @ Tear Om Sh 24 0 OSD ON ONTONNOM i 
Tears ae Pe sL te eee tee Gnwme| sees | 
: | es ae ee | ro , | 
0 : ,, 
[sO = 4°  Bocrts 23 yee: 
= | = = sf A 
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The like” may be done for renewing any o-) 
cher term of ge under 21, at any rent pro-/ 
poled. " 
But becaule it may fornetimes. happen, that the” 
| - number of years in queftions belong - 
Of finding out ing to the preceding 3, 4, ¢, 6. and) 
tabular n¥M- 4 ‘Tables may exceed 30, I fhall by 
bers’ for “any the five following Queftions thew, 
terms of years ' f thofe Tabl haw 
above 30. now by the help of thole Tables the- 
anfwer to any queftion of that na- - 
ture may be found out near the truth, when the 
term of years is above 30. * 

Queft. “40. Uf 3407. be put forth, at 4 per centum, | 
gompourid intereft, and both principal and intereft 
be forborn until the end of 45 years, what will then 
be due? Anfw. 1986 1. very near. 

To refolve this queftion and the like,obferve this 
rule,viz, Firft make choice of fuch numbers of years 
in Table HI. that if they be added together will 
make thenumber of years propofed in the queltion, | 
as 17 and 28, or 15 and’30, each of which pairs” 
make 45,then looking into Zable III. in the Column 
‘belonging to 4 per centum,you will findright againit 

337 and 28 years thefe numbers, 1.94790 and 


2.99870, which being. multiplied one by the other 


— will produce 5.841164, or 5/165. 10 d. which 
fhall be the increafe of x. forborn 45 years at 4 
per censum, compound intereft ;. therefore multi- 
plying the faid 5.84116 by 340, the proda& will 
give 1985-994, Ore. or 19861. yery near for the 
Anfwer of the Queftion. | 
The reafon of the faid Rule will be naan {felt by 
this Theorem, viz. If there be a rank of numbers: 
f tin Geometrical. proportion continued, beginning 
with 


sisi seibnbleererctuei naam sie 


* : | ws 
a » f mt a 


1 i 
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with 1 or unity; as 1, 2, 4,8, 16, 32) 64,128, ee. 
Alfo if the firft term 1 be caft away, ‘and over or — 
under all the reft of the terms there be placed ano- 
ther rank of numbers, beginning’at 1 and proceed- 
ing according to the natural order of numbers, as 
1, 25 35 45 55 6, 7) Gre. which may be: called 
the Indices of thofe in the firft rank, after che firft 
cetm 1 is caft away ; [fay if any two of thofe re- 
maining Geometrical proportionals be multiplied 
one by the other, the produc fhall be a propor- 
tional correfpondent to that Index, which is e- 
qual to the fam of the Indices anfwering to the two 
proportionals that were multiplied one by the 
other. 5) hte | 


Proport. 2.4.8. 16, 32+ 64 6 128°" 
Indices Vi Be Zr he Fe 6 LZ 


| So if 4 and 32, which are the fecond and fifth — 

proportionals in the upper sank, be multiplied © 
one by the other, the produ& is 128, which thall 
be the feventh proportional, becaufe the fum of 
the Indices 2 and 5, which Anfwer to the faid 4 
and 32, is 7. In like manner, becaufe the fum of 
the Indices 3 and 4 is 7, therefore if the:third and 
fourth proportionals, to wit, 8 and 16, be multi- 
plied one by the other, the product fhall alfo give 
the feventh proportional 128. Now forafmuch as_ 
the numbers in every one of the Columns, except — 
the firft Column of years in the preceding Table Lil. 
are continual -proportionals. whofe. firft term is 
4, but "tis excluded out of the faid Columns, ‘as. 
appears by the Conftruétion of that Table, and for 
‘that che numbers of years 1,2, 3,4, 5,0: are — 
ie . ; | placed. 


Meigs 
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placed as Indices fhewing the order or feat of thafe. 
proportionals inferted in the Columns, therefore 
the rule before given for continuing that Table to 
any number of years is manifeft.. Aer i 

Queft. 11. If one pound be due or payable so 
years hence, what is it worth in ready money, by” 


- gebating at ¢ per centum, per annum, compound in- 


cerelt ? Anfw.08720, Oc. or 18. 9 de + which is 
found out by the help of Table V. inthe fame man- 
ner as the Anfwer to the laft Queftion ; (refped 
being had tothe fecond and third rules of the 26th. 
Chapter of the preceding Book concerning the’ 
muleiplication of decimal fractions. ) mnt 
Ouef. 12. If an Annuity of one pound pay- 
able yearly for 40 years, be all forborn until the 


end of that term, what will it then amount unto, 


compound intereft being computed at 5 per centum, 
per annum? Anfw. 1201. 16s. od, thus found out: 
Firft, according to the fecond way of calculating 
the fourth Table in the thirteénth Sedfion of this 


Chapter, find out aprincipal, which may have fuch 


proportion to the propofed Annuity 12 2s 100 /. 
hath to 5, faying, if 5/. intereft hath rood, fora 
principal, what principal muft 1 /. intereft have? 
Anfwer, 201. Secondly, feek (alter the manner of 


the preceding tenth queftion) what 20/. will be 


augmented unto being forborn 40 years, at the 


tate of ¢ per centum, per annum, Compound intereft, 


fo you will find 140.998-+, from which fubtracting 


_ the faid principal 20/, the remainder will be 120. 
_ 9798+, or 120). 165. which is the anfwer of the 


gueftion. 3 4 
Queff. 13. If an Annuity of one pound payable 
yearly for 37 years, be to be fold for prefent mo- 


" *, 


ney, what is it worth, compound intereft being 
computed on both fides at 6 per centum, per annum ? 
Anfwer, 141 148.9 d. which is found out thus: 
‘Firft, according to the fecond way of calculating | 
the fixth Zable in the fifteenth Seéfion of this Chap- 
ter, find out a principal in fuch proportien to one 
pound (the propofed Annuity) as roo is to 6, fo 
-will fuch principal be found 16.66666-+, then af 
ter the manner of the preceding eleventh queftion 
find out the ready money which ‘is equivalent to 
16.66666, due 37 years hence, fo will fuch ready 
money\be found to be 1.92988 4+ (or s/. 185. 74.) 
which being fubtracted from the faid principal 
16.66666, the remainder will be 14.73678-+, or 
14/. 145. 9 d. which is the Anfwer of the Queftion 
propounded. fA 
Que. 14. What Annuity payable by yearly pay- 
ments to continue 37 years will one pound Pur- 
chale até per centum, per annum, compound intereft? 
| Anfwer, 1% 4d. near, which is found out thus; 
Birft, find out the prefent worth of one pound 
Annuity to continue 37 years, which prefent worth 


(by the laft Queftion) will be found 14.73678 72. 
e 


n fay by the Rule of Three, if 14.736780. will 
purchafe an Annuity of ¥ pound, (to continue 37 
years) what Annuity to continue the fame term 
will 1/, purchafe? Aufwer, 06785 +, or is. 4 4. 
_ which is the Anfwer of the Queftion propounded. 
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ad Demonftration of the Rule of Three, or Rule 


of Proportion. 


, 
i 
' 


ri 


LW Oar numbers are faid to be proportionals, — 


when the firft containeth the fecond fo of- 
tén’ as the chird containeth the fourth; likewife 


af > 7 = 


when the firft is fuch pare of the fecond, as the | 


third is of the fourth; fothefe numbers following 


“ 


are called proportionals, oz. 


*h 


s 


G2 4 
2 


wip 4 


ae Koo. go 
Yi | X If - 15 


wh 


x 
x J 


¢ 


-! That is tofayy4 times 6 (or 24) is faid to have 


fach proportion “to 6, as 4 times'g (or 36) hath — 


0.9. In like manner, 4 of ¥2°(or 8) hath fuch 
proportion to 12; as 3 of ry (or 10) hath to 1. 


m, ~ 


U2 When four numbers are proportionals, the 


roduc arifing from the multiplication of thetwo 
- ‘extreams is equal to the produét of the two means. 


ee anS Demonftration. 


By the preceding Definition x thefe four num-_ 


bers are proportionals, vz. 


aa “2 ty hak neihhe gh 
Chap. VI. the Rule’ of. Three. 44 
45 ‘ . t. Sab) etter ati sc] vim slit : prize 


"The ‘produ& ‘of the?’ x Gghy Sia) Seem ods 
two''extream? is B x Cx D> SON REND 
The produ of the?’6' x4'xgq “> 8 9% 
CWO ‘ttieani ig CO R9R DEO S03 

vi 4 gt » ag it" i ry 
LD aging ae By = CaBxD 4 
Therefore the Prop. is manifeft,: | of 


os pe the * 
~" -Likewife.° 


By the preceding definition: thefé foulr'hambers . . 
are proportionals, viz, < 3 ere Ti 


x12. 2 yy 
The produ& of os “ 
PRA emer Uy alias ital 
Bas ee sog ed Woke Bek uhidliases lawn ae 
Bee CATS 1 er ME ane at ay 

Dats SEs x Pe cs) Wa eee ae 
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Wherefore the Propofition is every way pros 
ved. | ee te 

mith” From the laft Propofition ‘arifeth the Rule of 
Proportion cotamonly called the Rale of Three, or. 
Foden Rule, which teacheth by-threé' numbers gi~ 
ren to find a‘fourth proportional! sumber ‘in this” 
manner, viz. Multiply the fecond and third numbers 
mutually one. by bes and divide the product by 
be firft number ; fo she yuotient [hall be the fourth pro: 
ortional number fought, in a direct proportion. This 

kule hath been fully exemplified inthe 8th. Chap- 
et. of she preceding Book, and the truth of the 
meet Be ce faid 


2 


e 


Nig J > > Z . ‘ 
Be : A -_ i ~~ : 


there be three numbers 
dire& proportion, wx. 
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{aid Rule may be thus demonftrated, viz. Let — 


given to find a fourth in 
if 24 gives 6, what. fhall. 


36 give ? Or as 24 is in proportion to 6, fo.is 36 i 
to a fourth proportional number. fought, which 
fourth proportional. (whatfoever ic be) we may © 
fuppofe to. be Q, and then thefe four numbers will — 
__be proportionals, wiz... ine 


ga 6 ; 


: 26x. QO. 


“Therefore, by. the. fecond Propofition of this — 


‘Chapter. 


And becaufe af equal plane numbers be feverally 
divided by one and the fame-number, the quoti- — 
ents will neceflarily be equal between, themlclves, . 


therefore 


24 


| 


> Whereby. it is, manifelt that the fourth proportio- | 


‘hal number is equal. to the quotient that arifeth by. 


dividing the produé. of the multiplication. of the | 


was to be Her 


econ and. AbitA BEARER 
Note, That every, Re 


4 


; 


ibs 


tionals by. the fill, which 


le of three inver{e may.be . 


made a ae three: direét, by making the third: 


term the firft, and by proceeding forward to the. 


A 


other.two terms ; therefore one and the fame de-. 


_ monftxation, {érveth for both rules., 
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A Demorftration: of the Double Rule of Fels 
eres Low/hip.' bend Ee oe 


HE Double Rule of Fellow{hip' (commonly 
a called the Rale of Fellinufhip. with time) pre- 
fuppofeth two things, viz. 1.-Thac the particular ~ 
Stocks of Merchants in Company, have contined- 
ed unequal fpaces:df time in ‘the common 'Stogk, 
2. That at the end of their Partnerfhip, the ‘total 
gain or lofs is to be divided amongft them, in 
fuch manner, that their fhares fhall have fuch pro- | 
portion between themfelves, as thofe fims of ine 
tereft money have one to‘another, which at any 
rate per centum, fimple intereft fonly being com- 
puted, might be gained by the particular Stocks, 
within the refpective times of their continuarfice, 
in the-common Stock : Now forthe effeGing of 
fuch a proportional partition, che faid Double Rule 
of Fellowhhip gives this Dire&ion, wiz. Divide 
the total gain or lofs into {uch parts, which fhall 
have. the fame proportion one to the other, as‘is'. 
between the produds arifing out of the Multipli- 
cation of each particular~ Stock by its correfpon- « 
Merit mes ke OL 3 Be be 
~ For Example, Sappofe"Twa'Merchants A aid B 
tobe Partners in Traffick, fora certain dnte firt 

ee a agreed 
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agreed on between them, and that A doth permit. 
his Stock of 100 /. to be implied intheir joint Traf- 
fick-three months,-and~that’ B-forbears-his~Stock 
of 0 /. eight months; I fay (according tothe faid | 
Rule of Fellowfhip.with time) what ever the total 
gain or lofs be; that part thereof-which belongs to | 
A muft have fuch proportion to the gain or lofs 
of B, ‘as 1odx 3\ (or'g0e): hath to 50.x 8 or goo) 
This Rule hath been fully exemplified ia the 13th, 
Chapter of the preceding Book, and the truth 
thereof, taking the two premifed Suppofitions for 
granted may be thus demonftrated....) 1 )4) 
~. 1. Suppofing 100d. (the Stock»of ‘A):to gain 
jn 3.months any certain {um of money, as two 
pounds; I feek how. much so %(the»Stock of B). 
will gain in the fame time, andiat:the faid rate: fo. 
I find 21x go" 3s Tay Bro be Hid 
poet for, 


a ES ae yochenmtrr out 
vris Jb coil Reo 0s tango o— aman let) 4 
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2-2» Having found what: 50/. will gain in three 


months; I feek how much the faid so/.swill gain in: 
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S months, at the fame rate, and fol find-—-——/.,, 


faery! CDi 87% 
tarps  fisttio ‘od 


ia qipe FOO. xX $747 
shiqetiik, a ie 410% Xx 50 +8. Ong 2 x 5 co xX 3 
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ety ry Pe et 4 a) 73" geomet ene . ae ae Seo ey ' 
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nee bux, e100G Na 100° X 3 4) 
© fa"Thus. it. appears, .chat}if 200 Zin, 3. months _ 


deh gain 2/ themso/ in Smonths.will gain at 
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che fame rate-———---—~ 3, fo. that the proportion 


4 


YOO X 3° | 
-of the gain\of A. ca the gain of Biss. 
ax So x 8 | ke 
As 2 is to Bi ats 
. mg0.%" 3%" . 


~ 4. If both the'terms (to wit; the Avtecedent and 
Confequent of the {aid proportion be feverally mul- 
‘tiplied by the faid) Denominator 160 X 3, the pro- 
‘ducts will ‘be in the fame proportion with the 
numbers of terms multiplied, (by 17 ¢ 7. Euclid.) 
«viz. the gain of A will be to the gain of By’ ~:~) 


As 2 x 100°x 3 isto’2 x 50 x 8 


yy. Laftly, Becaufe 2 (the fuppofitious gain firft 
affumed) isa Multiplicator.as-well in the Avtece- 
dent asin the Coxfequent of the la{t mentioned pro- 
portion, it may be expung’d out-of both, and fo - 
the gain of A will be co the gain of B in this pro- — 
portion (which wasto be proved) to wit, 


 Astoo x3 isto. so. x 8 
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‘A Demonftration of the Rule of Alligation al- 
ternate, and the ufe of the faid Rule in the 
Compofitzon of Medicines. : 


7, WN order to the Demonfiration of the faid_ 
-.& Rule,-I thall-premite this Lezsma, viz. if the ; 
difference of any two numbers given, be multi- 
plied by a number affigned, the product will be 
equal to the difference between the products which — 
arife from the multiplication of chofe two numbers ~ 
feverally by the number afligned. 3 


oN Suppafitionse . » . 
. ‘TwolinssorgpAC= 10 A. BC 
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Their difference. AB= 10—4 
A OPH S AD= ¢_ 
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Which Suppofitioris} and the Diagram being. 
well viewed, the'truth of the faid Lemma, will be — 
-€vident, viz. , At | 
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“Chap: VII. ‘the Ruleof Alligation.  4a4n 
II, To add the more light to the following De- 
mon Straticn of the rule of Alligation alternate, 1 fhall 
propound a ‘queftion which properly belongs to - 
the faid rule, wiz, Suppofe a Vinener having French 
Wines at § d.the quart, and at 10d, the quart, would 
make a Mixture of them in fuch manner, that he 
-anight fell the mixe Quantity atemeghe quart, ‘and 
fo. make as much money of -the;Mixture, as if he _ 
fhould fell each Quantity of #ine-at its own prices » 
the queftion isto know what»proportion the quan- 
tities of both iptts of Wine in the Mixture muft bear 
one to the other. Here, according to the Rule of 


Alligation alternate, I take the difference between * 


the mean price affigned for the Mixture; and the 
two other given prices, and place thofe differences 
alternately, wiz, the difference between 7 and re 


being 3,1 write 3 againft 53 likewife 2» ; 


being the difference between 7 and 5, us o]2 
I write 2 againft 10; folconclude, 7§ 5 | 3 
that the quantity to be taken of that —- 
fort of Wine of 10 d, the quart, mult ~ A 


have fuch proportion tothe quantity: 
of 54. the quart, as 2 to 3! That is to fay, if 
2 quarts at 10 d. the quart be mixed with 3 quarts at 
5 4. the quart, the total mixture ¢ quarts being fold . 
at 7 d. the quart, will yield as much money as the 
{aid 3 quarts at.5 d. the quart, tegether with the 
faid 2 guarts at 10d. the quart 5 as is evident by the 
{ubfequent work. nee 
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From the premifes it appears, that when two. 
things are givéeditobe mixt infuch manner as the. 
Rule of Alligation alternate requires, the propofition 
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to be demonftrated will be this, namely, 

iseThree numbers A.’B.C. being given in fuch fort 
‘that A. is lefs chan B. but greater than ‘G.if the 
-sdifference between A. and B. be multipled by GC. 
and'the difference between A. and-B, be multipli- 
ed by B. the fum of thofe produds will be equal to 
the produé arifing from the multiplication of A. 
by the fum of: the faid differences, 2? 8) nia 
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The difference between B.and A.is B—A,which 


multiplied by C»ptoduceth (as is evident by the 
Bn sae dd 


h) 


| Chapter) CB+C AvAlfo the difference between A 
‘and C is AC. which multiplied by B produceth 
| BA—BC. Then the fim of thofe two produds’ is 
BA—CA. (for-+CB and —CB expunge one the 


produé arifing from the multiplication of A the 
mean price, by B—C the fum of the atforefaid 
| differences (to wit, the fum of A—C and B—A) 
for--'A and — A'expunge one another. | 

~ -When' more than two things of different prices 


| produds arifing from the multiplication of two 
| alternate differences by their refpective prices, be 
equal to the praduét of the: mean price multiplied 
by the fum of the faid differences ; the'fum of all 


of the mean price multiplied by the {um of allthe 
‘differences 5 as: will Clearly appear by view of the 
fubfequent work. 
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other) which fum is manifeftly the fame with the 


are given to be mixt as'aforelaid, the Demon/tration — 
will not be otherwife » For ifthe fam of every two | 
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Lemma aforegoing-in the: firft Se&ion’ of this © 


the faid products will alfo be equal to the produé&s 
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go Compofition of Appendix. 
Moreover, becanfé if equal numbers be feveral-_ 
Jy divided by one and the fame number, the quo-— 
tients will be equal between themfelves, therefore — 
from the premifes this Corollary will arife. — 
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In the Rule of Alligation alternate, if theaggre- 
gate of the produés arifing from, the multipiica- 
tion of the feveral alternate ditferences by their 
refpective prices, be divided bythe {um -of the 
{aid differences, the quotient willbe equal to.the 
main Price.. Thismay bea Proof of any Exam- 
ple of the faid Rule of Alligation. ... rey deine 


OF THE COMPOSITION OF . 
MEDICINES. | 


| ’ I.Medicines and Simples in refpect 
sires aoa of their Qualities are confidered in 
Dee's Aathe- fome of thefe five ways, viz, either 
matical Pre as they are hot or cold, moift or dry, 
_ facealfoTom. or as they are temperate; fo that 
2.of P.Heri- fach Simples or Medicines which 
a mite a work heat in our Bodies are i 4 
; ) i 3 caule O 

‘Aritbmetick. é . phi ole which are | : u : 

. iI. The mean or middle betweén the extream 
/ Qualities of Heat and Coldne/s, alfo between Dry- 
nefs and Méoiture, is called: Temperate or the Zem- 
ee be | perature 5 
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‘Chap. VIL. +. Medicines. == ag © 
perature; from which each of thefaid Qualities bor, 
cold, moif and dry, doth differ in four degrees, fo 
that a Medicine or Simple is faid to be either tem- 
perate, or elle bot, cold, mit or dry, in the firft,. 
‘fecond, third, or fourth degree. | 
lI. If the nnmbers 3, 2, 3,4, 5,6, 7,8,9, be 
‘placed as you fee from A to B, the differences be- - 
tween § (the middle number) and the fuperiour ~ 
numbers 6, 7, 8,9, willbe 1,2, 35,4, which may. 
reprefenc the 4. Degrees of the. Qualities hot and 
‘dry ; likewife the differences between 5 and the 
inferiour numbers 4, 3, 2; 1, will be 1,.2, 3, 4, 
‘which may reprefent the 4 degrees of the qualities 
cold and moift, the temperature reprefenred by G. 
being the mean or middle from whence the {aid 
degrees do {werve. 
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WV. Since the Rule of Alligation alternate requires 8 
that of two things mifcible, the one muftexceed the 
" : asi Wah mean. - 
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mean propounded and che other be lefS, therefore 


the queftions of Allication in this kind are to be 


wrought with. the numbers in the aforefaid ‘Co- 
lumn AB, for by them the degrees and qualities 
are difcovered, being placed as you fee in the Co- 


Jumn adjacent to AB, and for diftin@ion fake, 
“thofe numbers tn the faid Column AB, may be 
called the Indices or Exponents of the dexrees, Which 


Indices are to be ufed in the fame manner as the 


‘prices of Merchandizes in the queftions of 4/liga- 


tion alternate in Chapter 14 of the preceding Book, 
and therefore thofe Examples may be compared 


with chefe. 


Ss sz - 


Prop. i 


Having divers Simples -whofe qualities are 
known, to make a compofition of mixture of 
them, in fuch manner that the quality of the Me- 
dicine may be fome mean amongft the qualities 
of the Simples, and the quantity thereof any quan- 
tity afligned. | 

Example 1. An Apothecary. hath four forts of Sim- 
ples, A, B, C, D, whofe,qualities are as follow- 
eth, wiz. A is hot in the fourth degree, B is hot 
in the fecond, C is temperate, and D is cold in 


the third degree the queftion is to know what 


quantities of each ought to be taken, to make a 
Medicine, whofe quantity may be 12 ounces, and 
the quality in the firft degree of heat? Seek in 
the aforefaid column AB, for the Indices or Expo- 
ments of the qualities of the Simples given; viz. 
for A which is hot in the fourth degree, take 95; 
for B which is hot in the fecond, take 7; for C 

| which 


‘ 


Chap. VIII. Medicines. 452. 


which is temperate, take 5; and for D which is 
cold in the third degree, take 2; that done, rank 
thofe numbers in the fame manner as the prices of 
‘Merchandices in the queftions of the 14th. Chapzer 

viz. defcend from the higheft degree of heat ansc 
the temperature, and fo proceed downwards to the 
degrees of cold, fetting 6 the Index or Expenent of 
the mean quality propounded, which is « degree 
of heat, as common to them ail ; then by crooked 
linesor otherwife conneé two fuch indices, where- 
of one may be greater than the mean, andthe other 
lefs, and proceeding according tothe “Ree of the 
fourteenth Chapter you will find that to make 2 
Medicine of 9 ounces, and the quality refalting to 
be in the firft degree of heat, you muft take 1 

ounce of A (being that Simple which was hot in 4) 
4.ounces of B, 3 ounces of C, and 1 ounce of D; 
as will be manifeft by the proof, | .. 
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: Laftly; by the rule of Proportion yousiia} increafe 
he Medicine to the quantity of 12 2. and 
fet the quality to continue in the firft degree of 
leat, according to the following operation. 
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The Quantity affigned 12 Ounces 
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} By other connexions of the qualities, other 
quantities of each Simple would arife, but that hath 
been fafticiently manifefted in the queftions of - 


the fourteenth Chapter.. 


Example 2. Suppofe there are five Simples, A,B, 


C, D, E, whofe Qualities are as followeth, wiz. 


Ais hotin 2°. Bis hotin 2°. Cis hotin r®. Dis — 
cold in 1°. Eis cold in 3°. and it is required to” 
mix 4 Ounces of B, with fuch Quantities of the — 
_reft that che Quality of che Adedicime may be tem- 


perate ? 
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Chap. VIII. » Medicines.” ASS 
_-. Proceed as before, fo will you, find that to make 
a Medicine of 11 ounces, and the quality of the ~ 
Form refulting to be temperate, you muft take 1 
ounce of A, 3 ounces of B, 1ounceofC, 4 ounces 
of D, and « ounces-of E 5.then finee the quantity — 
of B,in the compofition propounded is limited, vig. 
_4ounces, find numbers which may be in fuch pro-, 
|portion to 4 (the quantity of B affigned) as the 
numbers 1, 1, 4, 2 (the quantities of A, C, D,E, 
‘in the aforefaid Compofition of 11 ounces) are 
‘unto 3 (the quantity of B inthe faid Compofition ). 
‘in manner following: ... , ; 


130fC.( to be mixed with 
of D.C 4 ounces of B. 
fF.) at 
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| Prop. Tl. | 


| AN Medicine being compounded. of divers Simmples 
whofe qualities and quantities are known, to find 
the degree of the Form. refulsing, viz. the exact 
temperament of the Medicine. = 9. 

| Example 1. Suppofe a Medicine to be compound- 
ed of two Simples, viz. 6 ounces of B hot in 4°. 
and three ounces. of C hot im 3°. and it is required. 
ito find the temperament of the Medicine, viz. the; 
degree and quality refulting from fuch mixture? __ 
Seek in the aforefaid Column AB for the ne fae 
| a | | OF, 4 
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of the refpective degrees and qualities of the’ Sim- | 
ples given, and difpofe them orderly in ranks tight — 
again{t theit refpedtive quantities; then multiply | 
éach Index by its refpeétive quantity, and divide the — 
fam of the products by the fum of ithe quantities: | 
So will the quotient be the Indew of the degree and | 
quality of the Medicine. "i aaiaat pier | 


= 


So in the faid Example, the Quotient will be : 
found 8%, which is the Index of 33 degrees of heat, — 
and therefore the faid Adedicime is hot in 33 de- — 


reaes Go 
F Forafmuch as any two quantities mifcible accor- 
_ ding to the Rule of Alligation alternate, are in fuch | 

proportion one,to the other, as the refpective al- | 
ternate differences between ‘the mean qualicy of — 
the mixture ahd’ the qualities correfpondent unto — 
the faid quafitities; che Demonftration of theafore-' 
faid Rule will be manifeft by the Corollary aforego- 
iAp TA this CRapters eee eta ee. foal 

| Example 2. Suppofe a’ Medicine to’ be compound-* 
éd of 4 Simples, whofe qualities and quantities are 
known, wiz, 2 ounces of A hot in 3°. 3 ounces” 


we 


of B hot in a, 4 ounces ‘of C cemperate, and lye | 
otinces of D‘cold 4°. and‘let it be hi ca , 
, ihe : ‘ a 
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| find che mean quality Tefulting’ from {uch mixture. 
| According to the aforefaid rule, I. multiply each 
| Index by its refpe&ive quantitys:and divide the. 
fam of the produéts by the fum ‘of the quantities, 
fo the quotient is 4% which is the Index of + de- 
| Brees of cold (for the difference between s the: 
| Index of the temperature, and 4? the Index found, : 
| As > degrees of cold) which is the quality of the 
| faid Medicine. , 
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femperate; 3 ounces hot in 2°. and dry in 2°. 6 
ounees hot in 1°. and moift in 4°, 4 ounces cold 
3 - and moift in 3°, the queftion is to know the 
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x Find in: the fame manher as before, the de- 


sree and quality refulting from. .the commixture. ° 


of. the qualities hot and cold ;, fo will you find 532 


art 


which. is theIndex of +2 degrees of heat (for the P 
difference between 5 the Index of the temperature — 
and: 533 the Index found, is a3 degrees of heat.) 
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2 Find inthe fame manner, the temper refult- 


ing from the mixture of the qualities dry and — 


2 


 moift ; fo will you find 377. which is the Index of 


47% degree of moifture, fo the quality:of the faid- 
Medicine is +2 degree of heat, and 1; degree of) 


moifture, as by the operation ig manifeft. 
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To augment or diminifa a Medicine iu. quality accord=i 
ding to any degree affigned. ven fs 


_. Suppofe a Medicine, to be compounded as fol! 
loweth, viz. 1 dram of a Simple hot in 4”. 2 drams 
hot in 3°. 2drams hot in 2°. s dram hot in 1°. £ 
dram cold in 1°. and 1 dram cold in 2°. ‘Then will 
the quality of the faid- Medicine be in 12 dere 
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Chap, VII. °°’: Medicinesis > ggg 
_ (of heat as will be manifeft by the fecond Propofiti- 
on.) Now let it be required to augment the faid. 
Medicine in quality, wiz. to add fuch a quantity. 
- Of fome one of the Ingredients (or fome other fim- 
ple) which may raife the quality of the Medicine 
3 degree ; fo that the temperament of the Medicine 
after it is increafed in quantity, may bein 2°. of 
heat. Make choice of fuch a fimple, the Index of 
whole quality may exceed thé Index of the quali- — 
ty afligned, wiz. make choice of that fimple which 
is hot in 3°. whofe Index is 8, then proceed accor- 
_ding tothe 1 Example of the firft Propofition ; fo 
| will you find that if x dram of the aforefaid Medi- 
| cine be mixed with 3 dram of that fimple which is 
| hotin 3°. the temper.refulting from {uch mixture 
| willbe in 2°. of heat: oe 
| Latftly, by the Rule of Three, fay, if 1 dram re- 
| quire 3 dram, what fhall 8 drams (the quantity. 
| of the Medicine firft given) require?» | Pais 
Anfw. 4 drats: So that if 4 drams of a fimplé 
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| which is hot in 3°. be.mixed with $ drams of ia 
| Medicine which is hot in 1 4 degree, the temper: 
_ refulting will be in:2°. of heat, as by the operati- 
on is manifeft. 2 AG 24) eS 
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Tf it be required to diminify a Medicine in 
quality, you are to make choice of fuch a Simple, 
the Index of whofe quality may be lefs than the 
Index of the quality affigned, and then to proceed 
as before. eRe aty te Oy CET RARE OORT 
Here obferve, that if in queftions of thisnature, 
_ the quantities of the Simples be expreft by weights» 
_of divers denominations, they are to be reduced 
to that weight which is of the loweft denomina- 
tion in the queftion, according to the fixth Rule of 
the feventh Chapter of the preceding Book. | 
| The augmenting or diminifhing of a Medicine in © 
 gefpeé& of quantity; Alfo the finding of the value 
of any quantity of a Medicine, the prizes of the 
_ Ingredients being known, will be familiar to fuch 
_ asunderftand the Rule of Proportion, and there- _ 
fore E fhall not infift upon them. ee 
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CHAP. IX. 


A Demonftration of the common Rule of Falfe 


by two Pofitions. 


Vk Hat the ordinary double Rule of Falfe.is, 


and how to be ufed in refolving fuch 


queftions which cannot readily be applied to any 


of the other rules of Arithmetick, hath been 
fully declared in the 15th. and 31th.. Chapters of — 


the preceding Book ; it remaineth to fhew whar 
kind of operation is prefuppofed before the faid 


Rule can be applied to the refolution of a quefti- 
on, and then to demonftrate the Truth of the 


Role ic felf. | 


11. In the faid Rule of Falfe, look what operation 
the queftion requires to be performed with the 
number fought and fome given number or num- 
bers, the fame kind of operation in every refpe@ 


is to be made with each of the two feigned num- 


bers commonly called Pofitions) and the faid Bie 


ven number or numbers; which threefold procefs 
being finifht (whether ic be by any one, or-all of 
_thefe rules, to wit, Addition, Subtraétion, Multiplica- 
tion, and Divifion) there will atife three remarkable 


numbers or refults, to wit, one refulting fromthe 


true number fought, and two others refulting from 
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the two feigned numbers; then from thefe three 
Refults, the Errors are colleted, which are no- 


_ thing elfe but the differences between thetrueRe:= 
fult, and each of the two falfe Refults. : 


itt. After the faid errors or differences are dif- 


_. covered, the Rule of Fale will bé of'no force, unlefs 


this Analogy or proportionality doth arife, namely 
the firft, error muft -have the fame preportion to 
the fécond, ‘asthe difference between the number 
fought and the firft feigned mumber hath tothe 
difference between the faid number fought andthe 


fecond feigned number ; here therefore it may be ~ 


demanded, what kind of operation will produce the. 
faid Analogy ?’To this I anfwer, when the queftion 
requires the number fought tobe increafed, leffen- 
ed, thultiplied or divided by fome given number,’ 


or'the number arifing from fuch operation to be 
increafed, leffened; multiplied or divided by forme 
» given number; in any of thofe cafes, the aforefaid: 
Analogy will neceflarily arife, as I thal! here mani-: 
felt in all che faid-cafes. Firft, therefore I fay when 
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unto’each of three numbers (namely the number’ | 


fought by the Rule of Falfe and the two feigned 


numbets). one and the fame number. is added, the’ 


rehce between: the firft fam and the fecond will 


‘aid Analogy willvenfue, for in this cafe the diffe- 


‘be equal to) the difference between the firft‘and — 


fecond of the faid three numbers; likewife che- 


ner following. °° 
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. difference between the firft fum and the third will _ 
be equal to. the difference between the firft num- — 
ber and the third which may be proved. in man- 
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‘Suppofitions. je 
Let there be three numbers, to wit, | 
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Suppofe alfo that the firft number Ais greater 
than either of the numbers B and C. 
-Suppofe-alfo, fome number, as D (3) to be,ad- 
ded to each of the faid three numbers, fo will the 
three fums be, har ; 


At+D | 195° 
B+D 419. 
C+D 18 


The Propofition to be demonftrated is, that the 
difference between the firft fum and the fecond is 
equal. to the difference between the firft number 
and the fecond; alfo that the difference between 

‘the firft fum and the third.is equal to the diffe- 
~ rence between the firft number and the third. 


Demonftration. 


The difference between the firft number and 
the fecond is, a 


~The difference between the firft fam and the ~ 


fecond is, he oe 
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© But the lateer difference is ‘manifeftly equal to 
the former (for -+D and ~:D expunge one the 

_ others) to wit, - SO ns ea | 

: -A+D—B— D=A—B 

Therefore the firft partof the propofition is pro- 

ved. aa | | . 
Again, the difference between the firft number 

and che third is, 0 FO i | 
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The ‘difference ‘between the -firft fim and the 
third is, Dg Ge Bib ort fa hy eahign 
i A+D—-G—D 


Bat the latter difference is manifeftly equal to 
the former, for + D and —D expunge one the 
Other, wz. , Land hilt ine gee gt : 
| A+4D—C—D=A—C 


- Wherefore the propofition is fully proved. . 
‘The like property might be proved’ after the 
fame manner, when one and the fame number is 
_ fubrracted from three numbers feverally. i 
| Secondly, when three numbers (namely the 
numbers fought by the rule of Fal/e and the two 
fcigned numbers) are feverally multiplied by one ~ 
and the fame number ; the afore-mentioned Ana- 
logy willlikewife enfue, as may be thus proved. 


Bits die 


ee Suppofitions, | 
_. Let there be three numbers, to wit, ~ 
: , tae Me ¥ i er Pia} A.B % C. ae 

; 4 > i: 3 0 § 2 8, 


Suppole 


: 2 | i ” 
a r ’ WR ig ae : mt 


Chap. K. ‘ie Rule of Fee, os 46s oe 
“Suppofe alfo that the firft. wel be Ai iS lefs than 
either of the numbers B and C. - | 


~ Suppofe alfo, each of thofe three numbers to be’ 


multiplied by one and the fame number, as D (4) 
and the three products to be thefe, | 


DA 12 
DB 20 
5 DC 32 


_ The Propofition to be demonftrated is, that the 
difference between the firft produ& and the fecond 
hath fuch proportion to the difference between the 
firft product and the third, as the difference be- 
tween the firft number and the fecond hath to 
the difference between the firft number and the 

third, wiz. 


DB—DA . DC—DA:: B—A . CSA 
a 20 t3 0 2 HN 


. Demonftration. . 
7 Forifemch as (by the 17th. Prop. of the feventh 
Book of Euclid’s Elem.) if a number (D) multiply- 
ing two numbers (B—A and C—A) produceth 
other nurabers (DB—D.A and DC—D.A) the num- 
bers produced by the multiplication fhall bein the 
fame proportion as the numbers multiplied are, 
therefore © ; 


DB—DA. DC—DA3: B—A., CA 

which was to be detionttidted: 
Likewife when 3 numbers are divided by one, 
and the fame saan the demontiration will not be 
Fixe otherwile : 


“ ‘ 


7 


4 : 2 4 é - 4 ‘ ’ 
Te ee, i ei . A 44 


¥ 
MS ds 


na pr eg Pas ey echt! ae 
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otherwife; and becaufe by the fecond Seéion of 
_ this Chapter, the errors in the, Rule of Falfe are the 
Cifferences between the true Refule and the two 
falfe Refults, therefore from the precedent. demon-_ 
frrations it is evident, that the aforementioned 
Analogy or proportionality (namely, when the- 
firft error hath fuch proportion to the fecond, as 
the difference between the number fought and the” 
firft feigned number hath the difference between” 
the faid number fought and the fecond feigned — 
namber) will fucceed from fuch opération, as. is 
before declared in the beginning of the third Secfz- 
on of this Chapter. wins « ae 
| IV. Now to difcern what kind of 
To know whe- ‘overation will not produce the faid 
ther aque ftion Analogy, obferve this Note, viz. 
Ge refoluable nen 3 queftion requires fome given 
- by the Rule of : ba 
Falfe or not; Tmber"to be divided by the num-— 
i 4 ber fought or any part thereof, alfo_ 
when the number fought or fome part thereof is’ 
- tobe fquared, cubed, &e. likewife when fome parts" 
of the number fought are to be multiplied one by - 
the other; I fay from fuch operations the afore- 
mentioned Analogy will not arife, and in thofe- 
caleés, the ordinary Rule of Falfe will be ufelefS; as may 
_ partly appear by the two following examples, viz. 
| Whar number is that, by which if 360 be divided 
the quotient will be 24? Here if two pofitions or 


ie eigned numbers be taken, and 360 be divided by 


_ @achof them, the errors will not be in the fame pro- 
portion with the differences between the true num-— 


ah Deg fought and the 2 feigned numbers, and therefore 


the rale of Falfe will be ufed in vain: Yerif it be. 
asked what number is that, which being awe : 
a) fate 3 ‘ - } he Ree rt by 


me, een ee? a 


— *~ ee le ee 


ii 
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by 24, the produ will be 360, the Anfwer tothis — 


fatter queftion is the fame with the “anfwer to the 


former, and may be found by the Rule of Falfe; but 


fach kind of interpretations and inferences are not 


always obvious, and therefore fince the prepara-- 


tive work of the Rule of Falfe (after the number is 
taken by guefs.for the number fought) proceeds 
sradually from one condition in, the queftion to 
another, it will for the moft part be eafic to deter- 
mine whether the ordinary Rule of Falfe will take 
place or not, by comparing the conditions of a 
queftion with the Note before given. 

\ Another Example; acertain perfon being deman- 
ded ‘what number of years he had lived, anfwered, 


if =£ of that number were multiplied by 4 of the 


fame number, the produ& would fhew the num-_ in 


ber, or his age: Hereit will bein vain to fearchthe 


number fought (which is 48) by the rile of Falfe; 


for the aforementioned Analogy or proportiona- 

lity will not facceed, and the queftion cannot 

eafily be refolved without Algebra. | 
Now from this fupsofition, that after. the pre- 


parative wotk of the rule of Fale is finifh’d, the — 


errors will be in fuch proportion . as aforefaid, 1 
fhall make it manifeft that che rule of Falfe will dif- 
cover the number fought. aa) eat bh 


V. Inthe Rute of two falle Pofitions there are 3 > . 


cafes, viz. the errors ate either both excefles and 
‘noted with -L, or elfe both defedts and noted witli 
—} or laftly, one of the errors ts noted witht 
and the other with—., 


oe a eM Sa 
‘In the two ficft cafes the Rule is this, multiply 


: the Pofitions or feigned numbers by the altern 
errors, wiz, the firlt” 
a a - . ‘ Ay 
* . 


2, 


7 y 


~ 


Pofition by the fecond error, 
me the 


te 


eb Ps Nan : : t ig ~e ee v3] 
oF t ; ; 


4 
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| the fecond Pofition by the firft error, and referve 
thofe produ@s; then dividing the difference of 
the faid produéts by the difference of the faid er- 
rors, the quotient fhall be the number fought by. 
the queftion. . 
The demontfration of the. faid Rule here fol- 
loweth. 


Cafe I. When tbe errors are both rite and noted 
with +: | 


“4 aaa | 


-4. Let fome number unknown and longi r wh 
by the rule of Fale be reprefented by .. 

2. Let the firft pofition’ (or feigned num: bp 
ber) be... 

3. And the fecond feigned number . Cc 

4 Suppofe alfo that B is greater than G and 
each of them greater than A. 

ey ila has pees the error of the firft 2 
Pofition to be. 
6. And the exror of the fecond Pofition G 
to be 

7. Suppofe alfo shat this Analogy will be found 
in the {aid numbers, Vids 


BoA’. C—A::F. GG. % 
8, The Propofition to be demontftrated, 
FC—GB 


4 F r rs , a 
¢ Er c 


Chap. IX. rhe Rule of Fale. 6g 

q : : Demonftration. f 

9. Forafmuch as by fuppofition in 7°. 
BHA. C-A::F.G 


10, ‘Therefore by comparing the reangle re 
the extreamis to the rectangle of the means, Nil 


GB—GA=FC—FA 
ae And by equal addition of F A. 
: : FALGB—GA=EC : 
12, Again, forafmuch as by fappofiti tion in 4°, 
ee c 


13. And confequently out Of 4°. an and Nt Gay, 
B-A>G—A 


14, Therefore out of 9°: -and 13 4 7 


FSG 


15. Therefore . 

penne “TASGA- 

16. Theeiore os, [— & 

Am CAs o- | 
17. There. - 


ate ee Demon|tration of Appendi | 


the equation in 11° 


a as. Therefore by pot fubtra@ion of GB from 


FA-GA=FC+GB.. sib ’ 


~ 


18, Wherefore. by dividing both parts of ie laft 
hg if F weal equal ad en arife, vize 


which was to be demonttrated. . 


Cafe Il. When the errors are both ay ee and noted 


with— | 
ry “Suppo ations. | 
" 4. Let oat number unknown and fought; A 
_ by the rule of Falfe be reprefented By ee 2A, 
De 2 Let the firft politi tion (or deigned hum-? p 
ber) be... a 
3.-And the fecond feigned fumber..... G™ 


- 4, Suppofe alfo that 'B is lefs’ than: G, and each 
of them lefs than A, 
s- Moreover, fappofe thé error of the firft? EF 


cae Pofition to be... .. 


6, And the error of the fecond Pofition >. | @ | 
7, Suppofe alfo chat this Analogy will be found | 
ia ej faid his Vite 


f The 


ni i Wi py a ied ai 
Se an Pe catty 4 Me 


hap. ax: 3 “she ‘Rae of Falfe. Sc ae 
ta 8. The Propoftion to be demonftrated, rf 


: | Demonftration 
| 9. Forafmuch as by fuppofition in 7°, 
: (ASB. ASCHF.G 


| ao, Therefore by comparing the rectangle of 
| the means to the rectangle of the extreams. 


BA—¥O:GA—GB 

“41, And by equal addition of FC: 

i FA=FC4.GA—GB 

12, Again, forafinuch as by foppestion 4°. " 

os be Beer gino, | 

1p And confequently out Of 4°. and 12° Do 

AWB<A—C > : 

1 4, Therefore out of 9°. -and cre 

| F<G 

; 15. Therefore ie en, 
| 26.'There- 


a i 


46, Therefore 


t 


at 


ia eet ee z ey se : wih Why 
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: FA—GA oO. 
17. Therefore by equal fubtra@ion of GA frrid 

the equation in 11°. ‘i @ 3 

: FA—GA=FC—GB | 

18. Wherefore by dividing both parts of. the laft 
equation by F=-G, equal quotients will arife, viz, 


. ees 
ed 


thas J 


: which was to be demoriftrated. 
id Cafe Ill. When one of the ervors.isan excels (to wit, ; 
_ noted by.) and the other a defec? (noted by—) 


In this third Café the Rule of Falfe is this, vic, 
_ Multiply the Pofitions.by the altern errors, to 
wit, the firft Pofition by the fecond error, alfo the 


__ fecond Pofition by the firfterror, and referve thofe 
__, Products ; chen dividing the fum of the faid pro- 
_ duéts by the fum of the faid’errors, the quotients - 
__ fhall be the number fought by the queftion. ... . 


“ te 


_, The Demonftration of this latter Rule here fo. 
 loweth. Oa ei 


. Suppofitions. s a0 
4. Let fome number unknown and fought At’ 
by the Rule of Falfe be reprefented by..... S$ 
2. Let the firft Pofition be. 2... jae Se 
a ir nie. 


} 


ld 


alfo greater than A, and thatC islefsthan A. - 
5. Moreover, fiuppofe the error of the firf ea 
Pofition to be. 


6. And the error ‘of the Sided Pofiti ition to be,G - 


7. Suppofe alfo that this Analogy will be. found 
itt he faid numbers, Vike 


BoA. AC: :E—G 
" 8. The baer to be demonttrated. 
a a a re 
F4G. 
| ' Demnenfitesion. 
9. Forafmuch as by fuppofition in7°. 
B-As A-O::F.G 


10. Therefore by comparing. the rectangle of : a 


the means to the rectangle. of the extrcamnye Pinte 


igh ye EC=GB-GA 


(Chap. XI. Ke Rite if Falfes a “ge. 
3, And the fecond Pofition . in 
Suppofe alfo thar B is greater than C, and 


il, And by equal dation of FC and GA to : i 


the ine equation, this will arife, ut Wy 
FATGASGB4+FC 


4 “a2 | Wherefore by. dividing both parts of ve laf 
Behe, 1! wb Beg easier 


Se i 4 can 
owed 5 s . s 2 r 1" t 
ae SER a A ee ia ON. 


ie “hale 
£5 fies es to 
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equation by F + G, equal quotients will rife, viz. 
wee TGPeEO 6 ceils von 


dea 
cee RAE? YER OED 


E+ G 
which was to be demontftrated. 


The learned Herigonius Cin cap. 13. 1 Tem 2s of 
his Curfus Mathematicus) hath delivered another 
way of refolving the. rule of Fale, sing | by the 


‘eer 


~ ewo following rules, wiz. 


“When rhe firns of the errors are plik, | 


Rule ¥. As the {um of the errors isto the firft 
» error, fo is che difference of the fuppofed numbers — 
- ¢o a fourth proportional, which being added to 


ie the firft fuppofed number, when the faid firft fup- 
a ‘pofition is lefs than the fecond, or fubtra@ed ant : 
- i¢ when it exceeds the fecond; the fum or remain- — 


; % der will be the true number fought. 


When the fi igns of the errors are unlike. , 


oe * Rule I. As the difference of the errors is to thé 
© Gc{t error, {0 isthe differenceof the fuppofed num- — 
bers to ‘a fourth proportional, which being added | 
tothe firft fuppofed number when the figns are— _ 
or fubtra&ted from it when the figns are +; the 
» fam or remainder will be the number fought. - 
“Both which rules the {aid ‘Herigonids demonftra- - 
.” ¢eth ey by lines, upon a fuppofition of 
the Analogy or Proportionality before mentioned in — 
the third SeGion. of this Chaprer, and the fame — 
_ may likewife be eafily-demonftrated according to | 
| ane tharos’ sake a he at } onan. : 


7 ah on bc Aa ae Miss: ae , Mit) (aie ia cpohee 
a ce Be lta LA NS Si el Gen 4 Bea ane ic Subelaiw e 


Rt eae oe Hi; i ee 
m @ eX. ‘ A, ARE ROE TN Var il n 47 5 ; 
ee TA he sg ern: * F ; 
fg Sees: ; , We! ed . Ay \ 
, , © } : f ‘ J b} - ; 1 : Mee. : 


fo ae 


A Collection of pleafant and fubtil Queftions, to. 
exercife all the parts of Vi ulgar Arithme- 
tick. To which are alfo added various pra- 

— Gical Queftions about the  menfuration ‘of 
| Superficial Figures and Solids. ee 

\ Example of the Rule \ Ueft. x. If a wedge of | 
of Three mixtly ufed Gold weighing 1721). 
with other Rules, of Troy Weight be worth ~ 

GQ F Ib, Sterling, what is thé value of 174 prain of 
‘that Gold ? eee ee 2 obs 
Anji. 2 petice. 0S 


I. 173 (ort $) of s3 of to 
[77 BLE 0 LE. mia 
wae '7*®* 4689" 12 


Quest. 2. A Man dying paveto his eldeft Sonj of 
“+ of his eftate, to his fecond Son g of 2 of his eftate, a 
and when they had counted el if Portions, theone 
had 40/7. more than the other; the remainder of 
the effate was given to the Wife and younger 
~ Children. The queftion is, what was the Portion. — 
of the eldeft Son, alfo of the fecond, and how much 
did belong tothe Wifeand younger Children? 
| Anf. The eldeft Sons Portion 1001, the fecond 
_ Sons Portion 607, and 44o/. for the Wife and — 
younger Children. Be net Bi On ee 
The frattions being reduced, it will be manifest 
that the eldeft Son had %, anid the fecond x8 4 alfo the 
eee ge 6 


; “6 fp 
\ , sas SM aa : ; ee ms 
a Ve iy 4, ry ay %, y AF ae ue ix a hk ae a 
Bisa eta Ga Bai: Pe a st oS . ae and a ‘ 
beat RB eae re graionanly spas 3 | 


Sk a TR WANES AN te aR ee en CON Lar we Sad SS ral ” 


y saa sf, AS oe o opis q 
dt ifference si the fat frattion is F ; > bis Im. | | 


sh ae Siete tt 


nia — ‘he Oye Gud 
© Oia 2 ee | he 8 


The Reg’ Soni portion Bete a sa 60 
* <The difference of their portions... 39. go. * 
yg re aH 8 Ve ROS. | 


lath, 600—160= 440 fn the Oe ay aed 
Children. a ee ( 


1 


iN “| Quel. 3 ane young ‘Man hecived 663 he hd 

: was 2 of 4 of his eldeft Brother’s portion, and Cee | 
. times of his eldeft Brother’s portion, was 1;-times 
f his Bather’s Eftate, the queftion is, what was — 


1¢ Father’s pre Prati tle eee es a 
a ag <a 

~ ie i * ‘ i AS aM Mee i f f, | 

oll 100 sh GG Birr Ae 0) af 


oul he vied A can finifh a Work i in 20 wer and | 1 
Bin 30 days.; in,what time will the work be finifh-._ 
“ by A and B- working together ? anf. in 7 
days. . | 

Theft find what quantity, ‘of the work will be done & 
"by each wotkman in one.and the fame time 5, then — 
‘it will be, as the fam of thofe quantities:is in pro- © 
portion. to the faid time, fo is 1 or the whole work, — 
_to the time wherein fuch work will be ee By % 
bat ers orang. biaiae a: « 


Chap X. \Queftions, = ATT. 
Ber wethc ih we. Sepa eer ee Nae vere 
Pe Gok days) work: days work BE Se 

Pose Ws MI BO eg oe 


a 


Hence it appears that A and B working toge- | 
ther 20 days will finifh: that: Work once, t ether. |’ 
with 2 of the fame.Work ; therefore fay sean by. 
the Ryle of. Three. Babi aes es, 


iy nd 


wena oy day sere BOR: Maps \ 


TE 20 3 Roh Se RA Sah ak 


‘il 6) SQuehheass AD | 

cEreus adfto leo, tubult mths lumina bina, 
Ofque etiam, dextri fic quoque planta pedis. 
- “Binis dentro oculo, ternis lacus afte diebus : 
\ ‘Iuapletur lave, [ed pede bis germinisi 6) 0%” 
Ovi Jafficiunt exe hore. ' Dic fimul ergo, as ae 
£8) Quo fpatio' os, ociili, pefque veplere valent ? UP 


~ 


9. The fenfe is this. A brazen Lion being placed — 
_ in)an artificial Fountain, conveyeth water into. a 
Ciftern by two ftreams iffuing trom his Eyes, alf 
by one from his mouth, and by another at the bot. © 
tom of ‘hid right foot. Now the Pipes through 
which thefe ftreams pafs, are of different Capacities, — 
in fuch fort, that by the right eye fet open alone — 
- the-reft ofthe ftreams being ftopt, the Ciftern will _ 
be filled in two days (the length of a day being © 
_ fappofed to be 12 hours;) by the letc eye alone in. 
_ @hree days; by the foot alone in four. days, and — 


or § 
é Pa i at ; aa 
RS, | ys " ve ; | ¥ ohee 
‘ ‘ was) mG meee er ae 
rh 4 MS aor My ey 
oo Sethe as Phe are eee 


ah Y a % re TR Is J e . a cae 
nT ae 0A y Ls ; i y Chea aig eto : ot N a 
bey by the mouth aloncin fix hours. The queftion is, 
to find in what time the Ciftern will be filled, if 
_ allchofe ftreams be fet open at once? 
Boe 4 Aalwer; 4 dgygs 


Dat © Cif. Days Cif. 


eed POEs Met edt ae 
PeT os Me Carico! 7 te 
at SO MeO Vali tatie Te 


fie Bi The fum is 9% Ciferns that will be filed in Tbree 
|” Days by all the Four Streams running together : Then 
if few by the Rule of Three, ee} | 


1m w) Cift. Days Cif. Days 
ce, pay gale ape 


= Qurft. 6. A Ciftern in a certain Conduit is fuppli- 
ed with Water by one Pipe of {uch bignefs, that if 
_ the Cock A at the end of the Pipe be fet open the 
_ Ciftern will be filled in 4 hour; moreover ‘at the 
' bottom of the Cifern two other Cocks Band Care 
Placed, whole capacities are fuch, that by the Cock 


B {et-open alone (all the reft being ftope, the Ci- 


tern {uppofed to be full) will be emptied in 13 

hour ; allo by the Cock C fer open alone the Ciftern 

‘will be emptied in 23 hour: Now becanfe more 
_ Water will be infufed by the Cocks 4, than can be - 
_ expelled by both the Cocks 8 and Cin one and the - 
- fametime ; the queftion is to-find in what time the — 
_ Ciltern will be filled if all the faid Three Cocks be - 
det opens at ance > Anfw. 12? hour, =. igen ; 
__- Alter thg manner of the fourch sain 


i a 


was 

hee 

eee te os ese 

id ee in “> a et Si, 

nat . Pe, 

Pe ioe oy posh! P 


Ghap:X. > Qaeftiom. AIP 
“Chapter, find how many times the Ciftern will be 
er empwed in one and the fame {pace of time, by the 
Cocks of Band C running cogether ; alfo how much 
of the Ciftern will be filled by in the fame tints 5 
then will the difference fhew how much of the Ci- 
ftern is gained by the filling Cock in the faid time : 
Laftly, as the Cifterns or parts gained are in pro- 
‘portion to the correfpondent .time ; fo. 4s the 
whole Giftern, to the time wherein it will be gain- 
gator Biles | . Peale Ame : 


" 
& 


hou. cif. how. cist, Np ee 
¥- ae 24. ae Yee, dig a As 
i. (23 a sh 7 4 (45 = € Wo! we aay , 
add % SPB. es ae Ea cy, 
eo fumrzs SESP & Cain 15 how. 
42 tat 2G fled by 4\ aGraczze 
‘ ; ’ grmepse i AN 


A= 70 - 


135 gained by AS GF. 


cit. ; how. | cift. ; hou. ve 
iL. 145 zo3s Ens tans “ae Gat, * 
Queft $ 7: Suppofe a Dog, a Wolf and a Lion, i , 
were to devour a Sheep, and that che Dog could 
eat up the Sheep in an hour, the Wolf in 4. hour, 
and the Lion in $ hour: Now if the Lion begin 
to eat 3 hour before the other two, and afterwards _ 
all Three eat together, the queftion is, in what 
‘time the Sheep would be devoured? Anfwer, 24 


hour, (igh, \ s 

y ; . On. fh. hou. fn i 
ie ant anadbannitee Bd Bes hye 
a ee ee PS RE ME 


ik Se MRuitinie sa hia RNa pM, 0°. pe ane a 
‘ Bo i. se iilimefieel :  Bptiel x. 
é * Thus” it Ripe that + of the shbap would be | 
) “eaten by ‘the Lion, before the Dog and Wolf be- - 

“gan Cee ERMA & a 4 
“IL. “Proceed sbcavtlti to the’ Asse “queftion, 
“fo will you find the remaining“4 to be: “eaten by — 
them all in’ 3%. hour, ‘which added: to } gives +24 
our, i in which ‘tine the Sheep would. be: dovonred. 
Queft. 82 1F 12041 be'to be diftribured amon of 
RABE: Perfons, ‘A, B C$ Gn tach fort) that’ as ont 
as A takes 5, B fhall cake 4, and as oftepias Btakes 
3,0 fall leake2s what thall be the thare of ech? 


Ye ae Abfw. A fay Basil C27 ih 


iH! 


¢ 
’ Find three NiAbErs which’ may exprefi the | 


ie portions of their shares, by the Rale of 1 bree, : 
or {to: aypid aod thus, vt Sa,4 Be 
‘ ‘an pe oe eat 
i Was t Gdoae oo 
| eee “ ee ee | 
ee op oe 
Rb aN ws 7A 
Pe TS 18 8 5 
thusfound 3 YEO ¢ 
; ewe iar Dies Pa poet ba 
5 * aly x Wgqaa-e 
3 x 412 pi voor. gs 
4 x 2 . cae | ; & . , | 4 is 
Se Te ee ee Bes. Is’. Lf 
35> 1203 "34" S12 iad; $ 


Quel. 9 A Gbremole of a certain Garton, a 
| Deine: defirous to know how much money the Port im 
oe a pelese of thie ean afey did amount ee in cer- 


¥ 
= 

= 
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. 
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tain months, made choice of a loyal fervant, ‘pi- 
ving him order to: receive of every Coachman 


pafling with a Coach 4.4. .of every Horfeman 2d. 
and of every Footman 34. .Now at the years énd, 
the fervant making his Account to the Governour, r 


giveth him 94/. 15 5- tod. and lets him know thar 


as often as 5 pafled. with Coaches, 9 paffed on 


Horfeback ; and as often as 6 paffed on Horfebgck, 
yo pafléd on foot;the queftion is how many Coach- 


es, Horfemen, -and Footmen pafled? Anfw. 2500" 


Coaches; 4500 Horlemeh;+7500 Footmen: 

Find three proportionalinumbers afret the man- 
ner of the 8° Queftion, which will be $) 9, ‘15, 
then proceed: as followeth; =~ =) OOO) eh ee 


/ ; d. 
5 Coaches eet ZO : 4 a) ae ad < 
9 Horfemen 18 — whey 2g 
’ : 4 ae: 


oe 


15 Foormen . 72, 


9 .° 4500* 
pry Lae: we 


Vet Piey se, - 227967: 2 
Cs. * am | A We 


ys Ay : ‘A8a ‘ 


any 


Que, ro. A Factor would exchange 7801. Ster-_ 


ling for double Ducats Dollars,and French Crowns, 
the Ducats at’'7s. 6 d- the piece, the Dollars at’ 4. s. 
4d. and the French Crowns at 6s. the piece, to be 
in fuch proportion, that 4 of the numbet of Ducats 
may be equal to } of the number of Dollars, and 
of the Dollars equal to yZ of the Crowns, tre 


queftion is, how many pieces of each coin he'fhall. 


Oe gepige his poe pound fet Fe ERE 
 Anfy. 600 Ducats; goo Dollars, r200 Crowns. 


r 


ok 
oY hye » 


wy 
Re 


Find Three proportional Numbers (alter the — 
‘ le iia a ¢. te? ian 


" , 
%* ‘ “ * : 
rn wi ee 
, ae fj we 


: : 482 ie Bh omnis 
manner. of the sight anaition) which will: be 


Va INS. SS O71 oa ern he ae ven t La | 
Nasi we i : ae. ss A Pe ue sa 


6, 4, ee | 
x£ ¥ 
* cee wie. & FOF 


2 3 
4 °c Cee ee tS 


2 * x 
3 © T2'« 6 
6. who's 


wi 


Thus. it appears that fix times the number of 


-Ducats muft be equal to four times the number of 


Dollars, alfo equal unto three times the number 


a of Crowns. Then make choice of three. num- 
_ bers to anfwer thofe proportions, fuch as are thefe, 


2,3, 4, (for6x2=4%3=3%4) with which 


ty mumbers proceed as followeth, _ 


2 ducats...% 
A 3\ 


3 dollars . 23 
A CrOWNS «LF 


Ws } 
emeneninniin =e}, rl e a2 9 J, 
42 
rt 
I$ 


fay if .. .23. 780 :: » 19g 
Ce - 360 
‘.  ducat... 1. 
ae fe: OB gba t, RAG by COOnducats. © 
an. Sie © sou 21 BD en ky 
42, 4 22195... 900 dollars; 
crown 7 


ey ’ 22.360 . 1200 crowns, 


Queft, 11. Twenty Knights, 30 nr ag 24 


| “Lawyers, and 24 Citizens, {pent ata Dinner 64 


pound, which was divided amongft them in fuch 


- manner, that 4 Knights paid as much as 5 Mer- 
x via 10 MeaienaAts ag much as 16 tamyerss es 
s 


ye Pat ee et eal, pd ee a rig ONS LNG ar a 


Chap. X. Questions. — eae? <a 
|8 Lawyers as much as 32 Citizens; the Queftion — 
lis, to know the fum of money paid by all the 
Knights, alfo by the Merchants, Lawyers and Ci- 
tizens. ie ny Fah Te 
Anower, The 20 Knights paid 20 pounds, the | 
30 Merchants 24 pounds, the 24 Lawyers 12 
pounds, and the 24 Cinizens 8 pounds. | 
Find four numbers to exprefs the proportions of 
their payments by the Rule of Three, or (to avoid 
 fraétions) in-manner following, fo. will the pro- 
» portional numbers be 4; 5, 8, 12: viz. 4 Knights 
paid as much as 5 Merchants, or 8 Lawyers, of 
12 Citizens. ! 


, e, 4, “a, ej f i ‘ wye | 
rat so OF ty 4200-4 Md a nT am ty © ae b. 96 40° -124-/5 A> 
ebb eich pthybat ty ee EO ea uy aaa £4 
yoe= 164 BF dd wie ikl a Bia ete 
eae oll ee ae ie 62a 4642 4. : 
yea yoe 320. sipmigees BAe depts i 
fuzIG s ; DEAN y 
Ee, Z ise iin cite site Lecter ieee BT i 
v4 A BPRS tee thus found, > u aol es sh i 
Ga= 2H fe 10 x 8 = 320 ec 1 pi 
ay 3m > owe Se. gee yoo 7° Fx. 
yas Sa fw ie 640 "OF. 
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; = x 16 = 9 CG SS (th 9s = 20 
wi ‘ od f zo 4 Z , ZO 
A A! oe ae 5 LO x 12 | 6 ‘tae 


rie eae 
E : < 1 NE ee eae Re 
Then. prefuppofing that a Knight % to pay 4 %.~ 7 

proceed asfolloweth, wim, 3 Gaur? 

ki ‘ he is i J sp SO C; Mr ‘ os 
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Due. 12. A certain Man with his Wifeedid u le 
ally drink out a Veflel of Beer in’ 12 days, and the. 
_ Husband found by, often experiénce, that his Wife 
being abfent, she drank it out in 2o.days; the que- 
_ ftion is, in how many.days. the, Wife alone could. 
Bee CANE COUT? tesla, gay ime ce! ye Pie 
Note, It is co. be fuppofedsthat.the husband in 12. 
' of the 20 days where he. drank alone, did drink 
_ as much as inthe 12 days wherein’he drank -with 
his Wife; hence it followeth, that in the remain- 
“ang 8 of the faide20-days,aheidsank as much as his 
_, Wife did in rasdayse Therefore<by the Rule of 
-. Three fay, If Sgivea 2;\ what 20? An, 30, View 
_»» the followingoform:of the Work: © v5.42 19-2 
a From. 20° Pe aaa hi 
Ps un OSHC IR 6 wlll ong eee 
(a Ot Mmm Mmmm Cenem Me Vee tc a Bl 
es Then if 8, 12 $220. go -Ba=2ae" © 


~ 


eee 


+ » © Quef, 13. If a Houle be to be built by "Three } 
Carpenters, A, B, C, working in fuch fort, that 
A; along. will finith it in 30 days, Bin 40 days. 
i ieee ties hig. 


4 » 
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oes ha 
7] 
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- Me] yu ; t a * pe i C ee 
pany aks ‘ v4 ae Fis Je 
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Ba RS oe x So ot 
ey neice 4 wih 
ee \ he Lia fF Fe oa en ee: Fu" ea °9 
and A; B, C, together in 79 'daysytin whatitime 
could C alone build the Houle # ay. 120 days") 

» J, After the manner of reat etd S| 
in what time’ A and: B’ working tegether'will hn 
the houfe 3) Anfw. 177 days. NOS LIA ian 4 td 
: aie RO, RR Ot, A : 
days work > ‘days work 41'S LE 
Bait va 3 te 
a Bee BO ee ee Ae, Bi Wt: 
VPRO CLERC ee add stig Gang Xess His! 
pera eee Bate 
; {um fei _ LSHxLEOO 
* york days’ work days “=L82P = 20 
Se Me ook ca, 
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a 


_ II, Suppofing the work of-A and Bto be perfor-,. — 
med by one Perfon, as D, the Houfe will be buile 
by D in 177 days, but by D°and C. together. in 
‘x5 days; Thén find (according to the 12th Que 
ftion) in what time C will build’'the fame. ' Anfw. 
EEA Hays. «7 ae 4: SURI CRU) ANS 


ee é 
Beh) deals we wt Bo r E es y Wig. chy 
é “a From , di 177 “ ‘ > ‘ a i é ° \ } 
aad dh ~~ 7° ren LS af “1 
rporE N's. «Wate Oe... ae. Bigs 
, q Pouk. goa oe My SB Ket bi 2 +2. EiKity | ny oe 


Then if 27. 1§ 22 177 «320 °° % SY ei 
© The’ Proof may be wrought |according to'the - 
‘Fourth or Fifth Queftions: 9 re 
- Queft. 146 Two Travellers’ A-and B perform a 
Journey to one and the fame place in this maner, 
‘wiz, Atravels 14 miles every day, and had travels 
led 8 days before B began; upon the ninth day =~ 
B fgets forward, and travels 22 miles every day5 * 


he 


d Mls 
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486 — — Arithmetical. — “Appendi: z 
i he queftion is, faplind in what times B fhall over. 
take A? Anfw. atthe end of 14 days. 3 

. J. Find how many miles A had travelled before ’ 

B fet forward? Anjw, 112 miles; For. | + | 


day miles days miles are 
Ziow T4ist Boy Hag, “a 


od Find how many miles B gains of A in a day : i 
Arf. 8 miles; For, | ha 


22—-14228 8 t ; a 


miles day miles days i" 


Que. 15, There is an Ifland which is 36 miles 
_ in-compafs. Now if at the fame time, and from _ 
the fame place, two Footmen A and B fet forward — 
to travel round about the, faid Ifland, and fol-’ 
fow one another in fuch manner-that A travel- 
leth every day 9 miles, and B 7 miles; the que- _ 
{tion is to find in what fpace ‘of time they will 
again meet, alfo how many miles, and how many — 
times about the Ifland each Footman will then 
have travelled? -.. PL we woes jee 


Anfiv. They will meet at the end of 18 days 

from their firft parting; and then A will have — 
travelled 162 miles (or 4% times the compafs of — 
. the Ifland) and B will have travelled 126 miles — 


(erg 4 the compafi of the Ifand.) 


i , ‘ “4 § , th 
: é ; y Hit ¥ j ee, , 
‘ , , f 
‘ ‘, me? oa a M ye nae : cs tr ie ; t ya: FY ‘ 
Y PD ta | va Mt, eth ? ieee Gan ae Pies ra Sek ara 


Glee Regfiiimes a 

is. \; | miles’ . tO siatmala 0 4 
Fromees 9s ie 
Sabra 867 ny 


—~——-— day miles,» days 
mult t8.. | mult. 18. 
a5 Ripe Ge ee 


ead 


Peretemong eG Pm mesg pemcmo ee 


36) 162 (43 136) 126 (33 


 Queft. 16. Two Footmen A and B depart at the 
fame time from London towards York, travelling 
at this rate, wz. A goeth 8 miles every day, B 
goeth 1 mile the firft day, 2 miles the fecond day, 
3 miles the third day, and in that progreffion he 
goeth forward, tvelling in every following day 
one mile more than in the preceding.day ; the 
queftion is to know in how many days B will 
overtake A ? Re eps meyer 
Ant. 45; days (8222S Gams apc \e Abo 
. To refolve this and fuch like queftions, double 8 
(the number of miles which A travelleth daily) 
which make 16, from which fubtrad 1, the res, - 
mainder is 15 the number of days fought. i 
Oueft. 17. \f Exeter be diftant from London 140: 
miles, and that at the fame time one Footman A 
departed from London towards Exeter, travelling. 
every day 3 miles, and another B from Exeter to-: 
wards London, travelling every day 6 miles, the _ 
_ queftion is in how many days they will meet one 
another, and how many miles each Footman will 
have thentrayelled? = Ors 7 


had 


» as ’ cb 
MBE Fi ign 39 «Ais OR 


* in as: , 
‘ 


ess 488 wes ee a : 
ae Anfwer, Tey will meet at the end ‘oh 10 days 
and then A will have travelled 80 miles, and Boo 


te “miles. 
; i on eA 7 ee rifles travelled daily by A, 
Rd a: ea 6 miles travelled Gary, Pe B. } 
Farr /4o. fim 4 nates which A and B together 
J =pH 0 oe did'travel cally, 7 
pis (oop | ee 
AE NER ie age ah, vail da. | 
hy pat 3 7) 4s 132140110 in Wniell « time “A Sid 
Bete VLD gi A B will meet each other. 
PO 30 x 880 miles travelled by ‘A. 
I epee c 10 x backs miles travelled by B. 
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Qua 18. A certain Pbentian A departed fio 
Lisidén’ towards Lincoln; and at the fame time’ a-! 
. nother Footman B departed from Lincoln. towards’ 
London ; alfo A travelleth every day 23 miles more’ 
than B. Now {uppofing ,thoie two Cities to be. 
i oo tiles ‘diftane one from the other, and that 
_... thofe two Footnien domieer one another at the end , ; 
\ of 8-days after the beginning of their Journies ; 
_ the queftion is,: how many miles each will have! 

then travelled, vas alfo. how. muny miles ‘each. tra~ | 
‘velled dailyaricus gins ‘ 

| Anfa. A. 60 miles; B. 90 res, Alo A eave 
led’ te: miles, every mere) and B 5 miles. ‘ne ie, 24am 


ae  S1R4 
4 ube t. need 
oy S80 Uhdayes boc} J days wine yt 8 2A 


MN a LT eth 26 3 bP EOLA 20 = So é oy 
‘Hence it appears that at ire time of siefe meet-— 
ee . had travelled 20 ines inore chan B, which 


s neds bs Sb a We: e) a 200 


Chap.K:  Queftions. a8 
20 Miles being fubtra@ed fom tee miles leave 
80 miles, whereof the half\is 40 miles which B had . 


travelled, therefore A baad travelled'60 miles. 


Now to find how ‘aed miles each ravelin 
daily, fay, — | 3 


day miles days miles 
Sig gorse. Uy Tt 


miles 


Therefore - ez travelled $7 wag? 


Queft. 19. There is an Ifland which is 134 miles 
in compafs; now at the fametime, and from the 
fame place, two footmen. A and B begin a journey 
found about the faid Ifland, but they travel towards 
contrary parts, at thig rate, viz. A travelleth 11 
miles in every 2 days, and B 17 miles in 3 days, 
the Queftion is to find in what fpace of time A 
and 5 will meet one another; and how many © 
miles each will then have travelled ? 

‘Anfwer. They will meet at the end of 12 days,’ 
and then A will have travelled 66 miles, and B 
68 fiiiles. ‘ 

After the manner of the fourth Queftion of this: 
Chapter, the time fought will be found 12 days. . 


days miles days miles 
(2+ Iti 3 - 167 
add 17 : 
a ——— days miles days 
333 + Zoo 13942 12 
ih Ths 


mn 


be ae is 
i ae ae Pe ae 


(ge. Anthneindy, >. Appendix) 
_ . The miles travelled by each will be found in 
this manner. ; COPE 

| days miles days ) Sas 

8 4 > Be IE52 12.66 miles travelled by 4. 

Ce - 3 6 87:2 12.68 miles travelled by B.. 
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Queft. 20.1f a Clock hath two Indices (or Hands) 
one of which (to wit A) is carried twice round 
the whole Circumference of the Dialin one day ; 
and the other (B) once in 30 days, and that both 
at once fhewing the fame point begin to be mo- 
ved; the Queftion is, in what time they will be 
again conjoined ¢ ae ee 


Anfwer, 33 day or $3 hours. We 
| day circum. — days circuny 
Ph SHES BOL ae 
5 eet fubtrad x | 
Bie as Bice 59 mM 


Hence it appears, that in 30 days 4 will have. 
run through 60 Circumferences, and B, one Cir- 
| ¢cumference only in the fame time 5 therefore 4’ 
Me ae of B ¢9 Circumferences in 30 days, there- 
re fay, a) ae The ee a 
7 circum. days’ circum, day = ) 

FP 6 30.£8 The Fh 4 
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| Quest. 21, If 6 ib. of Sigar be equal in-value to. 

- 7 1b. of Raifinss 5 2. of Raifins to 2/6. of Almondss 
3 12. of Almonds to 5 ib. of Currants ; 2 /b.-of Cur- 
rants to;48d: how many pence are the value of 


31 ofS 


of Sugar ? Anfw. 21d¢ | 
Be mene ea ae Bo hk ah CO ease) pid ei i as 


Ghap.X. "<ul, 


| £(65.=.7 RS» 
= \sk. = SATS 
SQgA= 5 GPS 
= )2C.= 18 d be 
3 AC Ee ae FY 


i180. 3780 (21 


 Queft. 22. 1f 3 dozen pair of Gloves be equal 
an flue to 2 pieces of Ribbons 3 pieces of Rib- | 
bon to 7. dozen of Points; 6 dozen of Points to 
2 yards of Flanders-lace ; and 3 yards of Flanders 
lace to 81 fhilling; how many dozen pair © 


Gloves may be bought for 28 fhillings? a 


_ Anfw. 2 dozen pair of Gloves. 


£7 3G= 2 R.z 
. E\3;R—= 7P.% | ; 
‘ e~ 6 P= 21. 9)2268) 4536 @ 
: Ae Yee le ae 

$28 $ = 2G.3 . 

24 8 eee i pt 
te - oe 
4536 2268 


Queft: 23. Suppofe a Greyhound to be courfing a 
Hare, in {uch fort that the Hare takes five leaps for 
every four leaps of the Greyhound, and that the Hare 


4s one hundred of her own leaps diftant from the - 


Greyhound; now if three of the Greyhounds leaps be 

equal to fourleaps:of the Hares; the queftion is.to 
‘know how many leapsthe Greyhound matt take be- 
fore he obtain his prey ? A | ! 


Oe Anfu, 1200 Wap 6G? NT ie 
ee or ke ae AR Ra pee | 


> si ar f j ; ef 
Me Paes 
Se RRO ESE aR R Nac Ra aa SO ama | 
te ’ ONS 


92 Arishmetical - —“Appondi 
/ , : ae | 
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. Thus it appears, that 4 of the Greyhounds leap: 
are equal to 54 of the Hares leaps; and becaufe by 
the queftion the Greyhound takes 4 leaps for every 
-§ of the Het, therefore the Greyhound in every 
four of his leaps gains 3 of one of theHare’s leaps s 
therefore fay by the Rule of Three, | 


IDE S42 100%. 1290 


Ouest. 24. There isa certain Room whofe Bafis 
45 a long fquare, which is in circuit 503 feet, and the 
height of the walls or fides of the Room is 8 3 feet; 
all which walls of the Room except a {pace taken, 
out for a Window in the form of a long fquare 
whofe height is five feet, and breadth four feet, 
_ are to be farnifhed with Hangings of ell broad 
ftuff at 35. 4d. the yard, the queftion is to know 
how much money the ftuff will coft. 

— Anfw. sl. 175. 62d. | 


507 x 84=416§ fauare feet. 
§ X4 =.20 Subtrag. 


| 3965 : 

\ 34 X 35211} /quare feet in one yard of feuff, 
feet d feet é d 

 Ifary .-40 233965 » 14103 


Quek. 2§. There is a certain Walk which is 9 
ease y long ; 


Prop 
Th: 7 
e 
4 


eiy 


Chap. X.  Queftions. - . 493 
long fquare, whofe length is 40 yards, and breadth 
7 yards, to be paved with Stones, each of which: 
being in form of a long fquare is 28 inches in 
length, and 24 inches in breadth 5 the Queftion is 
to know how many fuch Stones will be requifite to 
pave the faid Walk? - 
Anfw. 542% 


Inches | Inches , ‘ | 

1440 X 252==362880 /quare Inches. 
28 x 24 = 672 fquare Inches. 

692 . 1232 362880 . §40 Stones. 


 Queft. 26. Suppofe a piece of Tapefry to. be st 
yards Englif in length, and 35 yards in-breadth, 
the Queftion is, how many fquare ells Flemt{h are 


contained in that piece of Tapestry, when the | 


length of x ell Flemi(h is equal 7 of a yard Enghi{hs 
Anfw. 37 36 {quare ells Flemzh. — 7 


53% 35" 4484 fquare yards, 


Then becaufe .% of a {quare yard is equal to ell 


fquare of Flemijh meafure (for 4 x $=) fay, 
Mee Pe ss. 95778 


Oueft. 27. A Workman hath performed a piece 
of Tiling bearing the form of a long {quare, whofe 
length is 273 feet, 7 inches ; and breadth 21 feet 
s inches ; now when Tiles are fold at the rate of 


a1s. 104d, a 1000 , and every fquare of Tiling ** 


confifting- of ro feet as well in lerigth as in 
breadth doth take up 1000 Tiles, what doth the 
fhid piece of Tiling mats: unto? | 
ee i 
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Anfw. 34. a I7 S$. 12) Aor f 
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 Queft. 28. A Merchant would beltow 220 /, ir 

Clove, Mace, and Nutmegs, the Cloves being at. 
5s. the pound ; the Mace at 11. the pound, and 
_the Nutmegs at 6s. the pound; now he would have’ 
of each fort an equal quantity, the queftion is how. 


many pounds he may have of each fort? A 
/ Anfw. 200 1h ; ; 
“Se 4 
$ 
IE - 
; 6. | : 2 
a2 1 2124400! 200 3 
| The Proofs. 4 
fu | Be aE ME A oa" ZL ( 


_ 200 at § amountsunto.... 50 — 

_. (200. at Iu amounts unto... 110. 

200 at 6 amounts unto,.. 60 — 
emt 


220 


o Ouch. 29, A Fa@or is to receive a fam of money, | 
and is offered Dollars at 4s. 4d. which are worth 
bute 4s. 3d. or Frenoh Crowns at 6s. rid. which 
ae eae : : : “are | 


a aE ae 


& ¥ ‘ ie i Pa : yi 
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are worth but 6+. the queftion is by which Coin 


he fhall fuftain the leaft lo& ? 
Anpw. the Dollats.. 


feu aa aie 


gaits pies 735 VAtee 


_ That is, in receiving the Dollars every 6s. 13 d. 
lofeth 1-434. but in receiving the Crowns 6s. 134. 
lofeth 134.4. which is a greater lofs.chan 173¢. 
Que. 30. A Butcher agrees wicha Grafier, for 
the feeding of 20 Oxen, during the {pace of ra 
equal months, but at’ 2 months end, the Butcher 
adds 5 Oxen more, and 6} months after that, he 
added 10 Oxen more, angel then it is agreed be- 
tween them that the Grafier {hall feed chem all, fo _ 
Jong time as will be equivalent to the keeping of 
the firft twenty during 12 months;. the queftion is 
how long time he fhallfeed them all, after the pute _ 
ting in of the laft 10¢ 7 
Anfw. 1 month. , a | 
Confider, that as he receives more Oxen to feed 
he ought to keep thenmall the lefStime ; therefore 
work as the queftion imports by the Rule of Three 
Inverfe. ! eee: 


Aon. Oxes 
12 20 
Oxenm 2 ¢ Mon. Oxen 


Cereal Sgmeanceen, te 


Uf 20!) ey.) toate Bee rag 


6R OS Fe 
Tf ag. 60 46. 35 (a Mon. 
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496 = Arithmetical => “Appendix 
_ Examplesof — Queft. 3. Two Merchants, vx, A 
the Kule of ee fe a entred Company . A 
Fellomfhip. puts in 500/. and at 4 months end | 
takes out a certain fum, leaving the remainder to. 
continue 8 months longer, B puts in 250 /. and at 
five months end puts in three’ hundred pounds 
more, arid then his whole fum continues feven. 
Months longer. Now at the making of their Ace 
compt A findeth that he hath gained 1062 pounds, 
- and B gained 133 ; pounds ; the queftion isto know 
ow much A took out of the Bank at 4 months 
end: phigh . | : 


Anfw. 2401. 
| 259 X § = 125§0 
ddd 300 | 

550 X 7 = 3850 

. | groe 

si) E333 6 SLO, 4 * TOE. 408gF . 

| foo X 4 = 20004/ubtrat 
| + 8) 20806260 thee 
Laftly, §O0m—260==240 taken out by A. 


Eis S00 Ky 4 Se 
> Subtract 240 


(360 x 8a 


@Chap.X Queftions. 407 
- _ Queft. 32. Five Merchants, viz. A, B,C, D,and 
E, have gained 2025 /. which they divide in fuch ~ 
fort that 4 of the fhare of 4 is equal feverally to} - 
of the fhare of B, + of C, £ of D, g of E. The que- 
ftion is, what was the ihare of each Merchant? 
Anfw. A1621. B 324). C 4051. D486). E 648 1. 
Divide a number «at pleafure into fuch parts. 
which may be in fuch proportion as the fhares te~ 
quired, and proceed according to the fubfequexe 


operation. 
A2 
B 4 
D 6 Fe 
E8 2 (162 for 4, ahereof 4 is 81 


AR 4.(324 for B, whereof {is 81. 
If ag . 2ozgiid 5 (40g forC, wherecf $ is 8x. 
6 (486 for D, whereof 2 is Br 


8 (648 for E, whereof % is 81. 


2025 


Quest. 33. Two Merchants A and Bare in Com: 


pany, the fum of their Stocks is 300). the money 


of A continuing.in Company 9 months, the mo- 
ney of B 11 months, they gain 20c /. which they | 
divide equally, the queftion is to know how much 
each Merchane did put in? | 

Anfw. A165 1. B 1351. | 

Divide 300 into two {uch parts which may be. 
in proportion as 11 to 9, fo will the greater pare 
be the Stock of A, and the lefler the Stock of B, 
which Stocks being multiplied by their refpe&ive — 
times, the products wili be equal, 


It 
“f 


ao 


py the Rule of Al- 


An 498 rs ou | rithmetc penis 
| Carsten 465 fw A 
sash) 3 exgoa's 6 


= 135 for B. 


, Que. 34. Two Maccbants wiz. A and B, are 
in Company, 4 did putin 325 1: more than .B, and.. 
_ the ftock of 4 continued in Cotapany 7h months, 
_. B put in a Certain fum which is unknown, and it 
continaed in Company 10% months: After a cer- 
tain time they divided the Gain equally 5 the que- 
_ ftion is, what each Merchant did put in ? 

 Anfw. B750l. and Ato7sh 

Divide the produ& of the difference of helt 
Stocks multiplied by the time of .4, by the diffe-_ 
rence of their times, fo will the quotient be the | 
Stock of B, which added: to gayi. gives: ‘the Stock © 
of 4. | 

| 325 x 735524375 
34) 24373 (750 frock of B 
. add 325 | 


1075 frock of A 


Guest. $f 5 ib Gold{mith hath: fome. Gold tho 24. 

; Caredts, others ef 22° Careés, and 
Examplesof another fort of 18 Careas fine ; ; he 
Ps ; would..fo mix thefe together that 
“ ca a the mafs mixed might be 60 Jb, and 
| geldandfilver that the whole Mixture might bear | 


| tae estimated, . 2.0 Care&ts fine. How much of cache 


Ve Po Ele fort mult he take ? Lauer 
" 3 hanes | Ib: 


“ihe 
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ae gi 


; 12 of 24 Carects. 
Anfw. >12 of 22 Careéts. 
36 of 18 Caredls>, 


{ 


~ i Ca aad 
¥O ( 603:42. 12 
= : 6°. 36 


Note, Some may think that Queftions of Ai/i- 
vation ate capable only of fo many feveral An-_ 
wers as there are different _ways to connect the 
mean Rate or Price with the extream Rates or Pri-’ 
ces; yet it is moft certain, that any ordinary Que- 
ftion of Alligation, where three or more things aré_ 
_ propourided to be mixt in fuch manner as that Rule 
requires, is capable of infinite Anfwers, if Fra&i- 
ons be admitted, and fometimes of many Anfwers 
in whole numbers, which are not difcoverable by 
the common Rule of Aljigation: So albeit to the 
laft mentioned queftion, the faid Rule of Alligati- 
on can find but one Anfwer onely, which is before 
given ; yet there are eight other Anfwersin whole 
Numbers, which are thefe that follow (the Inven- 
tion whereof I have fhewn in the 19th. Queftion 
of the thirteenth Chapter ‘of my fecond Book of 
The Elements of Algebra.) be ae AS 


+ 


(Bsa alae ee es J ack, . 
Poe eel LOT Ase fe See a 3 


s 
; 
» 
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Of 24 Care#s118} 16] ratio Ps 
Of 22 Carects 3 | 6, 9hag 
Of 18 Carecis } 39 | 38 | in | 35 
Of 24 Cares ( 81 6 | 4 2 
| OF 22 ca | 18 | 2; 24.4 27 
Of £8 Cares 34] 33 321 3% me 


Wek Queft. 36. An Apothecary hath fe- 

mee mnie -veral Simples, ugg A hot in 3°. B- 
es ~ hot2°, Crempefate, D coldin 2°. 

and E coldin 4°. Now he defies to make a Medi- 

cine of thofe Simples in {uch fort that the temper 

thereof in refpe& of quality may be in 2°. of heat, 

and the quantity 8% Dramss the Demand is what - 
quantity of each Simple he muft take 2 | 

|. Anfw. 45 Dramsof A, + Dram of B,4 Dram of 
©, 1 Dramof D, and s Dram of E, : 


Indices Drams | 
8 | * 45 19] A. 
7 A SamneeR be 184 ht 
6<5_ bay Bie bead Gee: 
1h Rie | 2. 2 | D. 
c 2 ls E, 
17 rps! 
_ Drams. 
Je 43 A. 
rsKoe WB: 
17. 8h:303. 44 C. 
oy fers ae we DE 
y a r E. 


oar | 


. 
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Queft. 37. A Merchant buyeth 2 forts of Cloaths, 
wiz, of blacks-and of whites for. 682. + 
2s, after the rate of 21 s.the yardfor Examples of 
the black, and 12s. the yard for the hs ; ray of 
white, and he taketh fo much of each alle Popstar 
fort, that 4 of the number of yards of the black, 
are equal to 3 of the white; the demand is how 
many yards be bought of each fort ? : ) ; 
Anfw. 42. yards of black, and 40 yards of white. 
 Queft. 38. Acertain Perfon A payeth unto the 
ufe of B for ever 2500/. in prefent money, upon 
this. Condition, that B jhall pay unto A an Annuity 
of yearly rent to be continued four years, the 
equality of their agreement being, thus grounded, : 
wiz, the faid 2500 /. is fuppofed to be put forth at 
intereft for a year (to commence from the time of. 
their agreement) at the rate of 8 per cemtum, per an- 
gum. Then from the fum of that principal and in- 
tereft (arifing due at the years end) the firft pay-  _ 
ment of the Annuity being fubtraéted, theremian- — 
der is likewife fuppofed to be put forth at the fame. 
rate of intereft for the fecond year; then from 
the compofed of this principal and intereft (due 
at the fecond years end) the fecond payment of | 
the Annuity being fubtraéted, the remainder is like- — 
- wife fuppofed to be put forth at the fame rate of in- 
tereft for the third year ; then from this principal 
and intereft the third payment of the Annuity be- 
ing fubtraéted, the remainder isin like manner fup- 
pofed to be put forth at che fame rate of intereft 
for the fourth Year: Laftly, from this principal 
and intereft the fourth and laft payment of the 
Annuity being fubtracted, there muft be nothing © 
deft: The Queftion is, what fum of money muit 
: : / | | BAD acid: 


\ 


as, \ 
Pa. aX ~ e 7? 
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‘yearly paid-to fatisfie: thofe.Conditions 2 


Anjo. 754142%2 h as will be manifeft by the 


» fabfequent proof, 


ot Too. 108 3 : 2500 22700: | 
- Subsratt the frft payment 7542 tt22 


| | | — 194ST7SoR 
tH. i as ct $2 19457722. 200i dias 
: L4717 8 
Subteact the fecond payment 4c 
i j rT ae 
ag: ‘bona 5g b3467 7652 
JTL. YOO : 108 221346, 208 , yeg22294 © 
SubtraGl the third ies. tas Ati eee “i 
Tah sil aed tae, W4i7eos 
} , : . , Orem Y ‘i ; ‘ 
: | : ‘69822422 
EV. 100, 108 :3 697-32 g aeqheest y 
F 769: ij 
I * 
‘Sabtratt the last payment ate W4ptens 
: eS f 
| 909 4 
‘Queft. 39. : 
es rye : ¢ 
Mula, Afineque duos imponit fervilus utres \ 
Impletos vino; fegnemaue ut vidit Afellam h 


: Pondere defeffam weftigia figere tarda, | 


| Mula rogat , quid chara parens cuntiare, gemifque? 


nam ex utre tuo menfuram fi mibi reddas, 
_Duplam oneris tunc ipfaferams fed fi tibi tradam 
Unam menfuram, fient equalia utrique ie 
. Pondera, menfuras dic dotte Geometer iftas? 


_ sanegual quantities of Wine, each confifting of a 


pea met me Mal 
rea ts. 5 Rea 


certain . 
ial ’ ey Pa) ae A ~~ ae 


s ‘ The fenceisthis. A Muleand an Af carried two 


& 


ia = r ne 4 
we é ¢ t i 3 XN 
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certain number of meafures, in fuch fort, that if the 
A/s imparted one of her meafures to the A4ule, then 
the A4ules number of meafures fo increafed would be — 
the double of thofe which the 4/s had remaining 5 

‘but if the Mu gave one meafure to the Afs, then 

the Aes méafures with that increafe would be 
equal to the Mules remaining meafures. The Que. 
ftion is, how many Meafines each carried ? 
 Anfw. The Deez, andthe Afs 5, 


| Queft. 40. 
4s, ferrum, [tannum mifcens, aurique metallum, 
Sexaginta minas penfantem finge coronam. 
Es aurumque duos fimul efficiunto trientes. ‘ 
| Ternos quadrantes ftauno mixtum impleat aurum, 
At totidem quintas auri vis addita ferro. | 
_» Ergo age dic fulvi quantum tibi conjicis auri 
\ Milcendum : dic quantum aris flannique requitas : 
Dic quoque fufficiant duri quot pondera ferri: 
Prafcriptam ut valeas vite efformare corona. 


. The fenfe is this, Suppofe a Crown that thal 
weigh 60 /. isto be made of Gold, Brafs, Iron, and: 
_ Tin, mixed together in fuch proportion, that the 
_ weight of the Gold and of the Brals.together may 
be 401. the joint weight of the Gold and of the: | 
Tin 4s/b; and the joint weight of the Gold and of 
the Iron 36/4. The Queftion is how much ofevery 
one of thofe four Metals muft be taken.? poe x 


7 alla sy Stat latsii L, ¢  . gaale 
ee = ABN Pan DE ROR of Gold, 2" 18 
atit= AS | POF of Brafs, a 
arya PE ANweyS 5% of Irong- 


fact eraty=/2/ 143 of Time. 


ate 


eS i ; : elie? aes 


S04 


‘Avithmetical  ——“Appendisa 
of. 41. One being demanded what was the 


prefent hour of the day, anfwered, That thetime — 


chen paft from noon was equal to 5 of 2 of the time’ 


_ semaining until midnight. The queftion is, what 
2 Clock it was? (fuppofing the time between noon 
and midnight to be divided into twelve equal parts 
or hours ) | 
Anfw. +4 hour after Noon. ee 
Queft. 42. A Fa&or delivers 6 French Crowns 


and 2 Dollars for 45° fhillings fterling ; alfo at a-— 


~ nother time he delivers 9 French Crowns and 5 
Dollars (at the fame rate with the former) for 76 


fhiilings: The queftion is to know the value of a 


French Crown, alfo of a Dollar ? 

Anfw. A Crown was valued at 6s. 14. and a 
Dollar at 45. 34. | 

Que. 43-A certain Ufurer received 36 Dollars 
for the fimple intereft of 186 J. lent for a certain 
time unknown; alfe-he received 90 Dollars for the 
gain of 3601, at the fame rate of intereft for a cer- 
fain time unknown; now the fam of the months 
wherein both the faid numbers of Dollars were 
gained was twenty months. The queftion is to 
know in what time as well the 36 Dollars as the 
go Dollars were gained “hts 

Anfyw. The 36 Dollars were gained in 37% 
months, and the go Dollars in 1177 months, as 
may be proved by the Double Rule of Three. — 


Which anfwer may be difcovered by the follow- 


ing Canon found out by the Algebraick Art. 


Multiply the Dollars firft gained, the latter Prin-— 


cipal, and the given time, according to the rule of 
continual Multiplication, fora dividend; then mul- 
tiply the firft principal by the Dollars lait gain’ 

Sey | Kea : aHo 


ape Rae SR 

fo multiply the latter principal by the Dollars 
firft gained, and referve the fum of thefe cwo laft. 
‘produés for a Divifor: Laftly, divide the Divi- 
dend firft found by the faid Divifor, fo fhall the 
quotient be the time wherein the firlt number of 
Dollars was gained,which fubtraéted from the time 
given in the-queftion difcovers theitime wherein 
the latter number of Dollars was gained. 


36 X 360 x 260==259200:. | 
ste, Oa pe BE 
186 X 90, +300°x 36,>529700 


- And confequently ..... 20—874=arst > 


». Queft. 44.°3481 Soldiers are to be Examples of 
places ina Mai Battel, how many = the Extr “et | 
are to be fet in Rankor.in File? © # of Roots. 
_ Anfw. 59 (for the fquare root of 3481 is 59.) 

Queft. 45. If 4050 Soldiers are to be fet in Battel 
ina figure; which beareth the form of a long 
fquare in fuch manner, that the: number-in: File 
may be. tq the number in Rank, asi1,c0-2,:-how 
many Soldiets are to be placed in Rank, and how 
many in File?; 9. cit -rnolt vioser ak 
_ Anfw. 99 in Rank and 45 in File (found by this - 
Canon or genera-Ruleé) wz, 

_ As the greater term of the proportion given ’is 
tothe leffer, fo is the number of Mento be placed 
in Battle to a fourth proportional, whofe f{quare root 
is the lefler number foughe ¢whether it be for the 
Rank or File) Alfo.as the leffer term of the given 
roportion is to the greater ; fo is the number, of 
co be fet ia Battle to a fourth proportional, 
ie pay whofe 


Me 


I on ei eons | “apes 


lr 


_Gobether it be for the Rank or. File. | citee 3 it 
5 ee 

? zt +hX) eras | 

wr oi UL 4050. ; 2025 A obaed 

al ve 2025 vine (Aden in Files. ASiiGw pl 
om ii Ps ca cae 2.4090.) 8100” -F\ POU 
ave wv fa. 810% =90 (Men in ears od iSVR 
: sOEys5 | [sda 


The Proofs 


+ 
‘ 


= 45 x 984050 dee | 
Allo Ay. OLE TEE a 


Or when oné of the. numbers fought :( wharber 
st be for the Rank or File) 1s. oy ie the. ee nay : 
eS difcovered by Diwifi om, Vito Be ‘ade At. 


gs) goyontgo/ ni aat ad 07.918 


{Sad Vibe, 2 ge AEMONGS) PELE a 
Lo ee aie 


Quit ae Acai the ‘Wall. af a Garson to 
be inheight 21 feet, and the breadth of che Moat 
furrounding the faid Wall tobe 28 feet ; the Ques 
ftion is, what length muft a fealing: Ladder have 
to reach from the outermoft fide a the Moat to 
the cop of the Wall? 280" 

- . Aufw. 35. (to wit; the apie root of the fam 


~ the uses of 23 cand 28.) - eA, 
RCRA SI Nl : 

ey mete der i be “erls On 
ane ps ie 4 atesaat: asa 437 Se ait & oe 
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Que. 47. If, 1901. being put forth for intereft 


“ata certain rate, will at-the. end of . two years. be. 


3 Betsmented unto 112 28</, (compound intereft, or 
uintereft upon intereft being computed) what princi- 
pal and intereft will be due at the firft years end? 
. Anfr. 106, 1. compofed of xc9'/. principal. and 
‘ 61. intereft (which. 106 is a mean Geometrically 
“proportional between roo and 112. 36 (and may 
_.be found by the nip eet, ene, of ghg fitth ie 
ter of this Appendix). 


Pa 


od ei 100 & 112.36 =1 1236 (06, | reg 


Qusf 48. i too J, being put felts fos itera 
‘at a certain rate, will at the end of 3 years be aug. 
“mented unto. 115.7625 /. (compound intereft be- 
‘ing computed) what prin ipal and intereft will be 
4 due at the firft yearsend? .. 

1 Anfw, ros 1. compofed of 100 /. . BRacibal. and 
Sl. intereft), which 105 is the fiilt of «wo mean 
. proportional, numbers between 109 and 115,7625/. 
» ¢See the nineteenth rule of, the ANCHE of 

, ee prea, ) 


tations ‘Praga! stig hs she. Ditimal 
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Tk iis and Solids. a ae 
“Quel. 49. If the fide of a{quare "IG the faened 
‘Snperficies be 3 feec,, what isthe A. Setfion of the 
rea or. Content of that Superticies? x re 
} ‘Or (which is the fame thing) how- ahd Caine 
] “ing Books, 
cay, Squares, each of which is a 
3 ‘al quate, are ome 4) that Saperticies aye 


eM) 


i Any. 


. 5 f 
eS i ° ». : 
ee tee nye ieae ie. a 


tft 


— 
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Anfw. 9 Tquare feet, which content is found 
out by multiplying the given fide 3 by it felf, zz. 
3 multiplied by 3 producetho. _ iu 

In like manner, if the fide of a fquare- Pavemene 
of ftone be 15.7 feet, the fuperficial content of 
that Pavement will be 246.49 feet, that is 246 feee 
and an half very near, (for 15.7 multiplied by it 
felf produceth 246. 49.) sn, ice ie: 

Likewife, a {quare piece of Wainfcot whofe fide 
is 3.24 yards, will be found to contain 10, 49 +> 

yards, or xo yards and an half almoft ; for 3. 24 


“multiplied by it felf, co wit, by 3.24 will produce 


1106 49 + pisces | 
- Alfo if the fide of a fquare piece of Land be 37.25 
perches, the content in fquare perches (negleAing 
the fration in the product) will be found 1387, 
which ‘being reduced (according to the feventh 
Table in Rule 4, Chapter 7 Of the preceding Book) 


will give 8 Acres, 2 Roods, and 27 Perches for the 


content of that {quare piece of Land. 


- Oueft. 50. If a long fquare be 8 feet in length 
and ¢ feet in breadth, what is the fuperficial con- 


tent? , ; 
' Anfy. 40 feet; which content is found out by 
multiplying the length by the breadth, wz. 8 
‘multiplied by s"produceth 40. So if one of the 


Lights of a Glafs window fuppofed to be in the 
form of along fquare, hath for its length 3.06 feet, 


‘and breadth 1.47 feet, the content of that Glafs 


will be 4.4982 feet, or 4 feet, and an half al- 


moft, (for 3.06 multiplied by 1. 47 produceth 

4-4982+) I ated? Gia jigs santana 
“In like manner if there be a piece of Wainfcor, 

Plaftring, or any other fuperfices in the form of 
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a long {quare, which is in length 6.325 yards and 
in. breadch 3.214 yards; the fuperficial content 
will be found 20.32+ yards, that is 20 yards, one 
“quarter of a yard, and fomewhat more, for, 6. a24.. 
multiplied by 3.214 produceth 20 32+. | 
'_ Likewife a piece of Tiling in the form of a long 
fquare whofe length is 18.5 feet, and breadth 11.7 
feet will be found to contain 216.45 fquare feet, 
which will be reduced to 2.1645 {quares of Tiling 
by allowing (according to Cuftom) 100 fquare fect _ 
foone {quare of Tiling. 
_ Alfo ifa piece of uid in the form of a long 
fquare be 48.75 perches in length, and 36.25 in _ 
breadth, the Area or Content in Perches, will be | 
found 1767. 18+, which 1767 perches being re- 
duced will give 11 acres and 7 perches for the con- 
tent of that piece of Ground. | 
_ Quest. 51. If it be required to fet forth in a Mea- 
dow one Acre of Grafs to lie in. the falhion of a 
long fquare, and that the length thereof jbe limi- 
ted or agreed to be 20 perches, what muft the 
breadth be ? 
_ Anfw. 8 perches, which breadth is found ont by 
dividing 160 (the number of fquare perches con- 
tained in an acre) by the givenlength 20. If twa 
acres were required, then 320 (to wit, twice 
160) muft be divided by the given fide, whether it 
be the length or breadth; fo if7. 25 perches be pre- 
{cribed for the breadth’ of two acres, the length 
muft be 44..13 -- perches. 
In like manner, if the breadth of a Board be 
1. 32 foot, and it be demanded how far one ought 
to meafure along the fide thereof to have a fuper- 
ficial foot, ora foot fquare ) that Board ; aM 
i 3 1 by | 


10.2 —sCArithmetigal. §=—- “Appendix. 
1 by the given bréadch, fo you ‘will ‘find in the 
quotient this decimal fraction .7574-, which repre- 
fents three quarters of a foot of nine inches and 
fomewhat more, and fo much in length ought to 
be meafured along the fide of that Board to make 
a fnperficial’ Foor. Likewife if the breadth of a 
bord be given in inches, then 144 (the number of 
{quare inches contained in a fuperficial foot fquare) 
being divided by the given breadth, the quotient 
will fhew how many inches ought to be meafured 
along the fide of chat board to make a fuperficial 
foot; fo the breadth of a board being 9 inches, 
the length forward to make a fuperficial foot will 
be found 16 inches. 9 1 SE Cee 

~ Oueft. 52, If the three fides of ‘a piece of Land 
that lies’ in the form of a triangle be ry perches, 
it4 perches, and 13 perches, what is the Area or 
number of fquare perches contained in that tri- 
angle ? gS A OOS EERE Se Se ek 
“\ Anf. 84. Perches, or half an Acre and. four 
Perches,’ which Content is found out by this 


i 


Rule, viz... >, igi : ek de, 

* From half the fum of the three fides of any plaia 
‘triangle fubtra@ each of the three fides feverally; 
and note the three remainders ; then multiplyche 
faid half {um and thofe three remainders one into 
_ theother (according to the rule of continual Mui- 
tiplication ;) that done, extrac&t the fquare root of 
the laft produé, fo fhall fuch f{quare root ‘be the 
Area or Content of the triangle, 


Oe 


oe 
“a 


The 


= 


ite nierar chy 


' The fam of “he 3. fides 42. 


Hf 
ode 


le he. half of that ee aR as 

. ‘The 3 remainders found out, by fub- ¢ 
| tiaéing each fide from the half fum —- « > 
$ 


~ The produét eG ing ‘from the. conti-( iets 
ree multiplication of the four laft num- m0 


Besse oo 


The. fquare root of which Paste is 


Pens 


the content required, to Wit,-——-~---——- 4 : 
Be Be cin Another Example, 

a pik alan iat Toa os Perches 

| why 4) 120. e. 

: - The 3 fides of a erasers TID oi 
ee sho 4 Bey irs oe 9° . 3 


et ee / 


~ The fume of the 3 eee ached -& 

The half of chat Par eead Ogata ; 7 

_ The 3 remainders found by fubtraa-2 41 . 2 

ing each fide from the half aig A 49.21 

a) 7i + 4 

The produa avitine fcOln ey eae oo 5 o0 oe 
the continual multiplication nagsaite ° - 1096. 


of the i laft pomben on. r 
Sg quare root. of that produt—48 3217 
eit Cw 3a" Pian, Wherelore 
% ee: $ 
<1 * 4 
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_. - Wherefore I conclude that the content of a plain 
triangle; whofe three fides are 120.5 perches 112.6 
perches, and’ 90.3 perches, is:4832-7 +. perehes, 
which reduced give 30 acres and 32 perches (the 
fraction of a perch being neglected.) ag 
Now forafmuch as every irregular piece of 
Ground maybe divided into triangles, for a four- 
fided Field will be divided into two triangles by 
one imaginary ftreight Line leading: overthwart 
irom corner to corner called.a ‘Diagonal Line 5 a 
five-fided Field into’ three triangles by two Diago.. 
nals$ a fix-fided Ground into four trangles by three 
Diagonals, &c. the Ryle before given will be of 
excellent Ufe to firid out the Contents of large 
- Fields, efpecially if the Land be of a dear value, as 
alfo when any controverfie arifeth by the reafon 
of the different admeaftrements of Surveyors of 
Land: For if the fides of thofe triangles be meafu- 
_red in the Fields,-and their lengths be agreed on, 
all Artifts to whom the reafon of the rule before 


x, 


pa ay , 
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> Quest. 54. It the Diameter of a Circle be 28:25, 
what is the fuperficial Content of that Circle? '< 
.. Anfw. 626.79 +3 For as 1 is in proportion tos-7s¢ 
Ges 39}fo is the {quare‘of the Diameter tothe fuper- _ 
ficial content. Therefore multiplying always the 
faid decimal Fraétion .78539 by the {quare of the - 
given Diameter (which {quare is the produc of the 
multiplication of the Diameter by it felf) the pro- | 
duct fhalfbe the fuperficial content required. 
 Queft. 55. If the Diameter of a Circle be 28.297 
what is the fide of afquare which may be infcribect - 
within the fame Circle?.s e508 ~ 
|, .Anfiv: 19:975-+ 3 For the fquare root of half the 
fquare of the diametet, or the fquare ‘root of the 
double of the fquare of the Semidiameter, ' fhall be 
the fide-of the infcribed {quare fought. Ocherwife, 
“as Lis to .707106, fo is the diameter tothe fide re- 
quired. Therefore if you muitiply (always) the 
faid .707106, by the diameter given, the produc 
will be the fide of the infcribed {quare required. 
2 Queft.' 56. Ifthe Circumference of a Circle be 
~88.75 what is the Diameter ? . att 
< Anfw. 28.249 4-3 For as 395 is to.113, Oras t 
is to..318309, fo is the ‘Circumference to the Dia- 
“meter. Therefore if .318309 be multiplied always 
by the given circumference, the produc& fhall be 
the Diameter required. ety Se 
- Queft, 57. 1f the circumference of a Circle be 38. 
75, what is the fuperficial content of that Circle ? 

. Anfw. 626.801 +3 For as 1 is to .079578, fois 
the {quare :of:the circumference to the fuperficial 
content. Therefore if .079578 be always multi- 

plied by the fquare of the given circumference, the © 
pradugt thall be che fuperficial content fone tg 
Rew i sa vs MU es cts moet ienpeeieae Fak oeePens 4ejbe 
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P ” —— Arathaietical Appenile 
Ques §8. 58 the circumference of a Circle be | 
$8.45. what is the fide of a {quare.that ania bein- 
wee eferibed within thefame Circle ? a. 
~ Any. 19.9753 for as1 is. to 2250785 “Arti ig 
the Circumference to the fide required. Therefore 
if’ 225078 be. always multiplied by the Circumfes 
rence given, the: produc. will be the fide of the 
infcribed {quare fought. 1.i0 
Queft.”'59. Uf the fuperficial Gontent of a Circle 
ret 626.8, wharisthe diameter ? 
» Anfw. 28. 2g 5! for’as ris to. I. 27324, bai is abe 
content to the {quare’ of the diameter. Therefore 
_ multiplying always 1.27324 by the given content, 
_ the {quare root fot that = fhall be the diame- 
ter required.) niin, | 
» Quest. Go. Ti the fupertidiali content ‘of. a Circle 
be 626.8, what is the circumference ¢ Recency 
| dpa: 88.75 +3 for as Vis to 12.5664, foi is he | 
content to the fquare of the circumference. ‘There- 
fore if 12.5664:-be always multiplied by the given 
_ content, the. fquare root of the ie thal: be 
the circumference: required. | 
Que. 61. Lf the fuperficial content of a Luce 
be 626.8, what is the fide of a fquare pate) to. she 
fame Circle? . 
- Anfw, 25.0955 for i Dales root of the ai. 
» ven content is the fide of the fquare required: » 
| Queft. 62. Tf the fide of a Cube be 12 inches, 
how many ep sea inches. are potteined in that - 
Cube? : 
| Anfw. 17928 5 webiae a Cube is may be fa} re 
prefented bya "Dye, which is a litle cube ic felf. 
being a rectangular or {quare folid, that hath an 
: sane io breadth and i and j is compre-— 
a Sh 4 


, ees \ . ‘ 
i Or ete 
, i 5 \ ‘t . = 


hehded under fix equal (quares? now If the fide OF 
one of ‘thofé equal fquares: (whicli is alfo the fide _ 
ofetie CabeY be ia'inches, thefuperficial content 
of that {quare will be 144 ie teas ? és’ (for a ) 

-_ cording 6 the préeceding’*49th: q nu 
plied by! 12 producech ‘144) which multiplied by 


te 


thé depth 12 inches, produceth 1'928'ealicalinches, 


and fuch is the folid-content of that’Cube whofe | 
fide is 2 itiches » So’that-by one foot of timber or 
ftoné in whatfoever'kind ‘of folid it be found, i 
-wndérftqod a Cube, containing 1728 cubical or 


- Dye-fquare inches, and confequently half a foot 


folid-contains 864 cubick inches, anda quarter of 
‘a food folid contains 432.cubick inchés! = °° 


© In like manner, if a fide of a Cube of ftone be 


2.53 feet, the folid content of that Cube will be 
found 16.194+ feet, for 253 being multiplied by ic 
‘telf produceth 6.4009 fuperficial feet, which pro- 


‘dud being multiplied by the faid 2.53 will produce — 


96.1944 folid feet. > 


" e 


~ JAMO if the fide ‘o 


_ @ inches, or .F foot, the folid content willbe found 


216 cubick inches, or .125 parts of a foot folid 
(for 6 multiplied cubieally produceth 216, likewife | 


‘foot folid.) * aan 3 RR 
| Quel. 636 If the breadth of a {quared ae ey 

‘timber, fuppofed to be fireight and ialaaiont ‘ 
Ges Swe 3 ie orn. 


45 multiplied cubically produceth’.125 3) whence 
jt'may be inferr’d: that 8 little ‘cubes of ftoné “or 
wood, each of which is half a foot or 6 Inches 
{quare, arecontained in a foot of ftone or timber; 
for 8 times 216 produceth 1728 (being the num- 
ber of cubick inches contained in a foot folid) like- 
‘wile 8 times ¢i25°produceth ‘1 (to’ wit, one entire 


- 


f 2 Cube of ftoné or wood be 


eftion,” 12° mulei- / 


A ul 


— -§16 | Avitlometical =— “Appendix. 
- both ends by two equal {quares, be 1. 55 foor, the 
depth alfo 1. 55 foot, and the length 17.33 feet, 
‘how many cubick feet are contained in that piece 
Of. Limber this ig rehab ¢ : 
' Anfw. 41.635 feet, that is, 41.feet and an half, 

»  and-about half a quarter of a Foot. Which folid 
Content is found out by this rule, viz. multiply the 
breadth 1. 55. by the depth 1. 55 the produ@ will 

€ 2. 4025 fuperficial Feet, which is the content 
of the Bafe (chat is, the Area of either of the two 
equal fquares at the ends of the piece;) Laftly, 
multiplying the faid Bafe 2.4025 by the length 

_ 47.33 the produc will be 41.635 +. which is the 
folid content required. © fare 
__ In like manner if the breadth of a {quared piece 
‘of Timber, fuppofed to be ftreight and terminated 
_at both énds by two equal long fquares (which 
are called the Bafes) be 2.34 feet, the depth 1. 61 
foot, and the length 17. 58 feet, the folid content 

_ will be 66. 23 4- feet , for (as before) multiplying 
the breadth by the depth, and that produét by the 

_Jength, the laft produ@ hall be che folid content 
PONTE. ees Te! pobreant ‘ a 
— Queft. 64. If the breadth, -as alfo the depth of a 

{quared piece of Timber having equal {quare Bafes, : 
be 1.55 foot, how far ought one to meafure along 

_ the length of that piece of Timber to make a: foot 
folid ? tg PRL pink Hel Go 

__ Anfw. 416 parts of a foot, or 5 inches very 

near 3 which decimal is thus found, 7x.’ Firft find 
the fuperficial contenrfsabe, Bale, which will be 
2.4025 (for 1.5§ multiplied by 1.55 produceth 

2.9025; Then dividing 1 (to wit 1. folid foot) - 

by the Bafe 2.4025 the quotient will be .416 + 


es 


iat on 


Chapt idm. = 
or 743% parts of a foot, or five inches almoft, and 
fo far ought to be meafured along the length of the 
piece to make a foot folid: In like manner, if the 
breadth be 2. 34. feet, and the depth 1.61 feet, the 
length forward along the piece to make one folid 
foot will be found .265 parts of a foot, or thred 
-ihches and almoft + part of an inch. | 
Quest. 65 1f a ftreight {quared piece of timber 
be terminated by unequal Bafes, whereof one con- 
tains 1.92 fuperficial foot, the other .85 foot, and 
the length of that piece of Timber be 17.4 feet; 
what is the folid content, or how many cubical 
Feet are contained in that piece of Timber? = 
_ Anfw. 23.474 + feet (found out by one of 
Mr. Oughtréed’s Rules for meafuring a fegment of a 
Pyramid in Problem 21. Chapter 19. of his Clavis 
Methemat.) The Rule is this. : ie 
Multiply the greater Bafe by the lefs, and extra 
the {quare root of that produé, then multiply the 
fam ‘of the two Bafes and that {quare root by one 
third part of the length of the folid propounded, 
fo fhall the laft, produé be the folid content re- 
oguired, ERS scl ating oman 6 
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che greater Bafe-——— 92 


py The product of the multiplication? 5444 
oh.thole two, Bales — en ye PO 


pe 


“The fquare root of that proda&——r . 2774 
. Lhe fam. of thar {quare root and?.., 
the two. Bales ———----_— it oe Bath 
. One third pare of the lengchis————3,. 8 
The prodné& ofthe multiplication? 60. 
‘of the two Jaf, numbers is the folid ¢— 
Content, requited t—-——=— ——-———s— Fb. 


a mec pee 


« 
® 


” Queft. 66, 


‘A. Pyramid i a folid comprehended 
under plain, furfaces, and from.a triangular, qua- 
drangular, or any multangular Bafe,. diminifhech 
equally :lefs and Jef.till itofinifh ina point at the 
eR ; now, if the fuperficial.content. of the Bafe of 
| aPyramid. be 5.756. Feet, and the. height thereof 
44.125 feet. (which height, is the length of the per: 


pendicular.line; that. falleth from, the top of the 


' Pyramid'to the Bafe) what is the folid content. of 
that Pyramid? yf at oy ee 
Anfw. 27. 341 bt feet; for if the Area of the 
Bafe of a Pyramid, be multiplied by one third-part 
of the height thereof, the product fhall be the folid 
content of the Pyramid ; therefore 5. 756 X 4.75 
==27. 341 feet, the folidity of the Pyramid pro- 
pounded. oe | a i 
© (Note, Ifa Pyramid be. cut into two fegments by 
a Plane parallel to the Bafe, one of thole fegments 
will be a Pyramid, and the other will have two un- 
equal Bafes, tor the meafuring of which latter feg: 
ON RaE Ne t ia ment ; 
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ment; a rule hath: been already given dn the fixty- 


fiith queftion, the Area of each Bale being known. 
Queft. 67. A Cone is a folid, which hath a Cir- 


cle for its Bafe, from, whence it Brows equally lefs 


‘and lefs, (like a round Steeple of a.Church) till ic 
finifh in a point at the, top snow. ifthe Area of the 


“Bafe of a Cone be 5.756 feet, and the height 
thereof. be 14.25 feet,. what is the folid conteg of 
that Cone? > 

(, Anfwr. 27-441 feet 3 for it the koa hes the Bafe | 


tent Of the Cone. 
Nore, If a Cone be cut into two: fegments by. 2 


é 


‘of a Cone be multiplied by one third part of the . 
height thereof, the Prose fhall be the folid. son: 


, Plane parallel to, the Bafe, .one of ,thofe fegments _ 
will be a Cone, and the: other: fegment: will, have 


‘two unequal Bafes which are Circles; the folidity 


of which latter fegment may be found out by, the 


rule before giveti in’the 65 queftion, the. Area of 
each Bafe (or Circle) being known... 


wef. €8, A Gylinder is a folid. which may ee 


; well reprefented by a Stone roll,. {uch as iare ufe 


in Gardens for the, rolling of Walks. Now ifthe 


- €ircumference.of.a Cylinder be 4.57 feet, and the 


length 3. 25 feet, what is. the folid. content of that 
My liBder 7 fers 


Anfw. 5.4 Feet, hae found. out. * Firkt by 


the help of the given. circumference 4,57, find out - 


‘the fuperficial content of that, Circle (being the 


- Bafé of the Cylinder). which content (by the pre- 


ceding 57th. queftion). willbe found 1,66 19+ tees 


then multiplying the, faid 1, 6619, by the given 


ae 
ys 


dength 3.25, the: produd& will ire Sper which is 
the wi contentizeduifed.. Tt 
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Quest. 65. If the Bafe of a Cylinder be 1.6619 
foot, how much in length of that Cylinder will 
CORRE 2 WOE Teac eg. Eh oS Ag 
‘ Anfw. 601 parts of a foot; for r (to wit; r 
folid foot). being divided by the Bafe 1.6619, gives 
in the quotient the decimal .6or + for the length 
Be AG aN MRM EE Bake. ste MME ag yl. 
Ouest.-70. A Globe is a perfec. route hed 
contained under one Plane; in the middle of the 


Globe there is a-point called the Centre, from 


whence all ftreight Lines drawn to'the outfide are 
‘of equal length, and called. Semidiameters, the 
double of any one of which is equal to the Diame- 
ter of the Globe; now if the Diameter of a Globe 
of Stone be 1.75 feet, how many Feet folid are 
Contained in that Globe ? Aes Wo 


Anfw. 2.807 + feet, for as 21 is in proportion 


tO 11, OF as I isto .5238, fo is the Cube of the Di- 
‘ameter to the folid content of the Globe: There- 
fore, multiplying always the Cube. of the Diame- 


ter by the faid decimal .5238, the product fhall’ be 


the folid content required : So the Diameter 1.7 

- being firft multiplied by it felf, the produé will be 
3.0625, which multiplied by the faid 1.75; gives 
in the produ& 5.359375, to wit, the Cube of the 
diameter, which being multiplied by .5238, the 
_ produét thence arifing will be 2.807. -+, which is 
_ the folidity of the Globe propounded. | 


Queft. 71. What is the Diameter of a Globe of 


- Stone, which contains 4 cubical or folid Feet? 
~ Anfw. 1.96 + foot, for as 11 is in proportion to 


24, or ast is to'1.9090909 fois 4 (the folid content 


given) toa fourth proportional, to wit, 7.636363-> 


whofe cubick root is 1.96 + the diameter required. 
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‘a : iy ty : if ; age iy th vp ee ie : aK 
«Concerning the gauging of Veffels. 

_, The eafieft and apteft way for praétice in ga- 


ging, are thofe which are perform’d by the help. 


of Tables, or Gaging-rods purpofely compos’d : 
“Neverthelefs, to give the Reader of this Treatife — 
dome light im this matter, I fhall here infert one | 
‘Rule to find out the number of Gallons contained 
gn a full Tan, Pipe, Hogfhead, Barrel, or fuch 
Tike Vefflel according to-Mr. Wingate’s way of redu- 
King a Veffel to a Cylinder. | 
ae . Lily SN dls 
j The Rule is this 3 
: Hay ing found the difference. of the two diameters 
‘at the Bung and Head of the Velilel, take 72 of that. 
difference and add: it to the lefler diameter 5 then 
{quare that {um and referve the produé; thatdone, © 
if the content be required in Wine Gallons multi-. 
ply :the produé referved, this decimal fraction 
22034, and the length of the Veflel, one into the _ 
other (according to the, Rule of continual Multipl- 
cation) fo fhall the laft produdét-be the number of, 
Wine Gallons required : but if the content be re- 
quired in Ale Gallons, multiply the produé before’. 
referved, this decimal fraction .0027, andthelength . 


of che Veffel, one,into the other continually, fo © ~ 


fhall che laft produé be the content in Ale Gallons: 
This Rute 1 thall-firft explain by two queftions, 
and then fhew how it is raifed. msi 
yp Queft, 72. Uf the diameter at the Bung of a 
Weftel be 32 inches, the diameter at thé Head 28,2 
inches, and the length 39 one (which dimentions 


‘ are 


tom afar 
[23 ¥ 2 
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are faid to agree very near with thofe of an Eng-. 
— difh Veffel called a Pipe). what is the Content of 
_. that Veflel in Wine Gallons ? | 
| Anfw. 126.278 Wine Gallons, that is 126 Wine 
Gallons and about a quart more (found out by the 
Rule above given, as will be miariifef by the fol- 
: lowing Operation. | . 


Explication.: 
_ ‘The diameter at the Bung———_32' . g: 
- The diameter at the Head ———— 28 > 
- The difference~-—--—--—_ -—- 3, 3 
: Which multiplied by 73, that is— 0 . 4 
_— . The produé& willbe 2, 6S 
 % Which added to the leffer dia- pa tts 
: meter gives the mean diameter-—— 3° - 86 
A » Which mean diameter’ beingy 
iquared (that is, multiplied by 3 952 « 3396 
- felf). produceth Space | 


- Which produé& multiplied by © . 0034 
: The produc& thence arifing will be—3 . 2379+ 
Which multiplied by the length of i ; 
the Veflel , — 43 +9 
. . The produé is the number of 2. > | ¢ 
~ Wine Gallons fonght, viz. 7126, 278 


Queft. 73. If the Diameter at the Bung of a Bar- 
-. fel be 23 inches, the Diameter at the Head 19.9— 
-.- inches, and the length 27.4 inches; what is the. 
-. €ontent of that Barrel in Ale Gallons? . 
nf. 36.031 Ale Gallons, that is 36 Gallons 
__.and about a quarter of a Pint more (found our 
by the preceding Rule, ) OO, a 
ery, : : | Explication 
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Explication, 


The diameter at the Bune Ubeiih grt ass di 


4 
The diameter at the Head —— -——~——19 . 9 
Their difference —-———~ 3, y 
Which multiplied by 73, chat is op ep 

The product will be —— 2°17 

. Which added to the lefler diameter | 

gives the mean diameter — Comey De 


Which mean diameter being tei 
ed (that is, multiplied by ic felf) 487 0849 
prodaceth—————.___-__ 
Which produc multiplied erg , 002 
The produé& thence arifing is Oo eae 
Which multiplied by the leagth of AME 
the Afri a pL Fe ~~ N27 + 4 
The produé is the number of Ale eee 
#5 Mons fost: to ican Gece — 36831 


7 


7 


The Reafon of the Rule. 


Two Things are taken for oat in thefid | 
‘Rule, wz. Firft ic is fuppofed chat if +2 of the — 
difference of the two diameters at the Bung and 

_ Head, be added to the leffer diameter, the fum {halt 
be an “equated or mean diameter (near enough for. 
practical ufe though it be not exact) viz. If there 
be a Cylinder whofe diameter is equal to that 

- mean diameter, and whofe length is equal to ge | 

length of the Veffel, that Cylinder fhall be equal 
co the capacity? of the Veffel Nee near. Secondly 
Kk 2 inh the 


§24  ~—s Avithmetical ~=—“Appendise, 
the faid Rule prefuppofeth that 231 cubick inches 
are.equal to a Wine Gallon, and 282 equal to an 


Ale Gallon; concerning which Equalities (efpe- 


cially the latter) Artifts differ fomewhat in their 
experiments ; but according to any Equality which - 
- in that particular fhall be agreed on, from this that” 

. follows. a Rule may be framed, and Tables thence 
calculated for gaging a full Veflel without confi- 


° _ derable Error. 


Taking then thofe two things above-mentioned 
for granted, we may rightly infer that if a Cylin- 
der hath for its Bafe a Circle whofe fuperficial con- _ 
tent is 231 inches, every inch in length of that Cy- 
linder will contain 231 cubick inches, or oneintire — 
Wine Gallon ; ‘now forafmuch as all Circles are in 
fuch proportion one to the other as the fquares — 
of their diameters, it fhall be as 294.11844, (to — 
wit, the fquare of the diameter of that Circle, 
whofe fuperficial content is 231)-is to 1 (to wit, 
the fuperficial content 231-confidered as the Bafe 
of one Wine Gallen ;) or as 1 is to..0034: So is 
_ the fquare of the equated (or any other) diameter, 
to the fuperficial content of that Circle in Wine 

Gallons and parts of a Gallon, which content mul-. 

 tiplied by the length of the Veffel will produce its 

folidity or capacity in Wine Gallons. Therefore 
the firft pare of the preceding Rule for finding of . 
the number of Wine Gallons contained ina full 
‘Veffel is manifeft: And safter the fame manner, _ 
- fuppofing as before 282 cubick inches are equal to — 
an Ale Galion, the decimal .0027 prefcribed in 
the faid Rule will be found out. ' et heel 
- Upon thofe Grounds Mr. Wingate compos’d his _ 
- Gaging Rod; Mr. Oxghrred alfo in his Circles of 
ted eae cy 388 tae *  -. Propor- - 
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Proportion hath delivered another Rule for Ga- 


ging, from whence his Gaging-rod is deduced); 
but the particular Conftru@ions of thofe Rods, 


and likewife the making of “Tables for the fame — 


purpofe, being handled: by feveral Artifts, I thall 


not infift upon them. 


as 


Now if the induftrious and more curious Arith- 


metician, after he is well exercis’d in vulgar Arith-: 
_ metick, defires further Knowledge in finding out 


the Anfwer of fubiil Queftions about numbers, 
his beft Guide will be the admirable .Algebraical 


_ Art, which difcovers Rules for the folving of Pro- 


are above the reach of any of the Rules of com-_ 


blems, as well Arithmetical as Geometrical, that 


_ mon Arithmetick, or practical Geometry, as may 
partly appear by the two Rules in the aforegoing 
2 and 65 Queftions, as allo by the two follow-" 
* ing Queftions, with which I fhall conclude this 


~ Chapter. 


Queft. 74. To find two numbers in a given pro- 


: portion, fuppote the lefler to the greater as 2 to 3 


and fuch, that if the lefler number be added to 


the {quare of the greater, alfo if the greater num- 
ber be added to the {quare of the leffer, the two 


- fams fhall be fquare numbers whofe roots are ex- — 
preffible by rational or true numbers (fractions 


being admitted ied numbers. ) arene:F 
Anfwer, 10 an ages 20> F4 
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‘a ae a Arisheeation: Aponte. 
- The fquare of 32 (the Breater num- 
bet) 18 ee Se Sd eee S505 
-Towhich adding the leffer number-— +4 
- The fum in its leaft terms.will be—— +42 
_ ‘Which is a {quare number, whole ¢\_ # 
P Pook i. = eee . 
‘Again, the fquare of +3 (the leffer ¢ _ 
number) is- ee 
To) which adding the greater pum-b 
, ber ttt 
Pathe fim j in its leaft terms willbe —~ 5 
“Which isa fquare number: i 
root is . 
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" Aifo the faid nuinbers + ‘and $2 are one to the 
other as 2.to 3, wherefore the queftion i is folved, 
which numbers 73° and zo are found out bee this 
following. 

eR vf heorem, . 


tt the fraction 2 ; be divided ; into any two parts ; 
. either of thofe parts being increafed with the 
_ fquare of the other part fhall give a fraétion har 
‘ving a rational {quare root. ba 
ey Wherefore by dividing 4 ‘into the two fraGtions! 
$6 and 33, which are in the preferibed proporti- — 
Os Of 2 to 2. thofe raGtions ‘will ahi the cone 


ont extr ee any rons ; bit es manner of finding | 

’ our the faid Theorem and laft mentioned fra@ions, — 
WU have fhewn in the ‘24th. queftion of my Third ; 

. Book of: he Elements of Agha, | 


y a Fa 
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- Queft. 75. To find : numbers, {ych that the {quare ~ 
| bof any one of them being added to the other two 
numbers, the fum 6f fuch addition fhall be a {quare 
number, | whofe toot is a rational namber. _ 
Male, 1h 3 and *$. 


. The oe | 
Firth, the fquare of the firft number 


1 is-————_- -—-~- — 

_. To which adding the {cond and 
third humbers £ and +4, the fum will beng’ 

Which. 1s a fquare number whole: 

- oot. 1 3 
Secondly, the fanire of the fecond} loan 
number ¢ ise——- —-—---—--——- =F” 
Bois Sho: which adding the firftand thirdy 
“numbers t and +4, the» fum i in its leaft, : 
terms will acdc oar 
Which 1s a {quare sha whole ihn 
{proot is——— if 
; | Thridly, the fquare of the third? 2s 
-gumber *$ is “+ nt 
‘ciao Sabb scala adding the firft and fecond On 
~ numbers 1 and 4, che fam in, its leat ut toa 
terms will be. ert 
Which. is a {quare. number wholes ,, 
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Wherefore it is manifeft that Te three numbers 

2 and + will fatisfie the’conditions in the que- 

fon, which may be folved alfo by other numbers, 

_ but the manner of finding them out Ihave fhewn in 

the 32d. Queftion of my 3d. Book of the Elements 
of Algebras: is titi ve aS 

ame | Kia. ~~ CHAP. 
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Zo difcover a number which any one fhall have in bis 


Mah a 


& 


mind, without requiring him to reveal any part of 


that or any number whatfoever. 


A re any one hath thought’ upon a ‘number 


| at pleafure, bid him double ic, and to that 
double bid him add any fuch even number which 
you pleafe to affign, then from the fum of that ad- 
dition let him reje& one half, and referve the other 
half: Laftly, from this half bid him to fubtra@ the 
number which he firft thought upon; then may 


you boldly tell him whae number remaineth in 


‘his mind after that fubtra@ion is made, for it will _ 


always be half the number which you affigned 
him.to add. YES : 


| 
| 
") 
A 


_ «For Example fuppofe he thought upon 6, the — 
double thereof is.12, to’ which: bid him add fome — 
_ even number at your pleafure, fuppofe 4, fo.willthe 


fum be 16, whereof the half is 8, from which if he 


7 
e 


 Gabtrad 6 (the number firft thought on) the re- 
Mainder is 2 (to wit, half the number 4, which was 4 


~ by you affigned to be added 3) which remainder 
you difcover, notwithftanding all the Operation 
Was performed in ‘his mind, without his making 


Known of any number whatfoever.. Note, ‘that. 


the adding of an even number as aforefaid is not of 
necefliry, but only to avoid a fra@ion which will 
__atife by taking the half of an odd number. ey A 
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Bhar it iss. The Reafon of the Rules io 
. Ifeto the-double: of any number (which number 
for diftin@ion fake I call the firit) a fecond number 
be added, the: half of the fum muff neceffarily:con- 
-filt of the faid firft number, and:half the fecond:; 
therefore if from the faid half fum the firft number 
be fuberacted, the remainder muftof neceflity be 
half of the fecond number which was addedy ©. \ 


- Probl. IL. | 


“Tavo numbers, the one even and the other odd, being 
propounded unto two Perfons, to the-end they may 
1 (out of your fight.) feverally chufe one of thofe num. 
bers ;. to difcover which of thefe numbers each perfon 
», fhall have chofen. bia? 


. Suppofe you have propounded unto Peter and — 
‘Fohn two numbers, the one even and the other 
odd as 1o.and 9, and that each of thofe Perfons is — 
‘ro chnfe one of the {aid numbers unknown to you. 
‘Now.to difcover which number each perfon fhall 
have chofen, youmuft take two numbers, the one 
even and the other odd, 2s 2 and 3 ; then bid Peter 
multiply. thag number which he fhall have chofen 

by 2; and caufe: ‘fon to multiply that number 
which:he-fhall have chofen by. 5°that done, bid, 
them add the two produ@s together, and let them. 
make known-the fum to you, orelfe demand of - 
them whether the faid fum be even or odd, or by 
any other way more fecret endeavour. todifcover . 
it, BY bidding them to.take the halfof the faid fum, 


‘for 


iss te 
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_ “for by knowing whether the faid fum be even or 


odd, you do obtain the principal end to be aimed 
at, becaufe if the faic fum be an even number, 


* then infallibly he that multiplied his:number by 


‘your .odd number (to wit, by 3) did chufe the even 


-number (to wit, 103) but if che faid fum happen 


fo be an odd number, then he whom you caufed 
‘to multiply his number by your odd nuraber (to 
wit, by 3) did infallibly chufe the odd number 
(to wit, 9.) nee eaten gem 
‘ ‘Por Example, if Peter had made choice of ro,and 
Fobs 9, fuppofe you willed Perer to multiply his 
number 10 by 2, and Fobn, to multiply his number 


Fa 


‘gy by 33 the Produ@s will be 20 and 27, whereof 


- his number by 3 did chufe the even nu 


the fam is 47, which being an odd. number, you 
may thence conclude that obn whom you caufed 
to multiply his number by 3, did chufe the odd 
number 9, and therefore’ Peter did chufe ro. But if 
you had willed fodz to have multiplied his number 
9 by 2, and Peter to have multiplied his number 10 


_ by 3, the produds would have ‘been 18 and 30, 


whereof the fum is 48, which is an even number, 
from whence you may infer; that he that multiplied 
| mber;. and 

therefore Peter chofe 10, and Fohng. «) - i 
dat Hey Demonstration. a ae ! 

_ The reafon of the {aid Rule is very eafie, and 
dependeth principally upon the 28th.and 29th.Pro- 


_ pofitions of the oth. Book of Euclid; for one may 


_ 4nfer from.the 2 1ft. of che fame Book, that aneven. 


number multiplied by any number whatfoever pro- 


-duceth an even number, butan edd number is of 


a different nature, for if it be multiplied by ateven. 
Hid Ag? fo Es MIDS 


4 ‘ i sa wi dae ‘ uh 
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wimber, the Prodié& is an even-‘number (by the. 
aid 28 Propofition ;): and if ic be multiplied by. an 
dd number, the produd is odd (by the faid 29th. 


Propotition.) Dherefore if in making this Sporeic 


aappeneth that the even number be: inultiplied by 
your oddnumber, both: the products fhall be even, 
and confequently the fum fhall be infallibly an even 
number) by the faid 21 propofition:) Butif ic hap- 
pen that you caufe the odd number tobe multipli- 
ed by your odd number, that produdt will:be odd, 
and the other produc even, therefore the fum of 
thefe two produéts fhal] be an‘odd number (as C/a- 
wius hath demonftrated upon. the 23d. of the 9th. 
ot Euclid. | OF hi oh 


$ 


Probl. 2. pr emery: gilt 


A certain number of diftink Things being propounded, 
_ to difpole them in {uch amorder, that cafting away 
» always the ninth, or the tenth, or any orher.thar [ball 
. beaffigned, unto a certainnumber, thofe remaining 


may be [uch as were firft intended to be left. 
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- there remained only fifteen. “The queftion is, how 
thofe thirty Perfons ought to be placed, that ‘thé 
Lot: might ‘infallibly fall upon the fifteen Turks, 
and not: upon any of the fifteen Chriftians? For 
the more eafie remembring of the Rule to refolve 
this queftion; I fhall prefuppofe the five Vowels, 
4, ¢, i; 0,4, to fignifie five numbers, to wit, (2) one 
(e) two, (2) three, (0) four, and (x) five ; then 
will the Rule ic felf be brlefly comprehended in 

~ in thefe two following verfes.  ~ 9) p da 
From numbers, aid, and arg. : 

Never will Fame depart. 

In which Verfes you are principally to. obferve 
‘the vowels, with their. correfpondent numbers be- 
fore afligned, and then beginning with the Chri/z- 
ans, the vowel o (in from) fignifreth that four Chri- 
Stians ate to be placed together ; mext unto them, 
the vowel # (in wum) fignifieth that five Turks are 
‘to be placed ; in like manner e (in Jers) dénoteth 
2 Chriftians; a (in aid) 1 Turk 5 i (in aid) 3 Chriftians; 
atin and) Turks a@ (in art) 1 Chriftian 5 e (in ne.) 
2 Turks 5 ¢(in ver) 2 Chriftians 5 i (in will) 3 Turks ; 
a (in fame) 1 Christian 5 e (in fame) 2 Turks 5 e Gn 
de) 2 Chriftians; a (in part)1 Turk. 
~The Invention of the faid Rule; and fach like, 
-dependeth upon the fubfequent demontftration, wiz. 
if the number of Perfons be thirty, let thirty Fi: 
gures or Cyphers be placed circularly, or elfe in 
a right Lineas you fee, 3 ee 


000000000009000000000000000000 . 


“That: done, begin -to count from the frft, and 
mark the. ninth (or what other fhall be aed) 


: : ‘ 
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yy putting a point or crofs over it; then count for- 


yard from that which'you have marked, and place 
nother point over the next ninth ; and continue 
o do the fame, beginning again when you hhall be 


t the end Gifthe Cyphers are placed in a right 
ine) and pafling over thofe, which you fhallhave 
lready marked, until you have marked the num- 


er required, as in the Example propounded, un- - 


il you have marked 15, for then all che Cyphers 
narked. fhall be thofe which muft be caft away, 


nd the others thofe which fhall remain. Hence. 


-is evident, that if you obferve how thofe Cy- 
hers which are marked, are difpofed. amongft 


nofe which are not marked, you will eafily make | 


Rule for any number whatfoever. 


By this Invention (as fome do conjecture) the 


amous Hiftorian ‘Fofephus the ‘few, preferved his 


afe very fubtilty in the Cave, to which himfelf and — 
‘orty of his Country Men had fled from the furi- — 


us and conquering Romans at the Siege of fota- 
ata: For his faid Country Men having moft 


vickedly refolved to kill one another, rather than — 


ield to their Enemies, he ac length (when no 


irguments that he could ufe would diflwade them 
om fo horrid an Act) prevailed with them to ex: 
cute their tragical Defign by Lot; and fo by the | 


elp of the aforefaid Artifice, as we may fuppofe, 
imfelf with one other Perion only remaining 
live, after the reft were inhumanly monhered, 
ley agreed to put an end to the Lor, and there-. 


y fave their Lives. Chis Story you may {ce at | 


rge| in. the, Fourteenth Chapter of the. Third 
ook of the Hiftory of Fofepbus of the Wars of 
ue Fews. Telia a cen ae raters tay Pe a 
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Many numbers which proceed from 1 or unity in a pros 
greffiiow, according to the natural order of numbers, 
(fach as thefe, 1,2, 3,4) 5, 6, &e. } being placed ig 

a round form like a Ring 5 to difcover which of bole 
numbers any one {hall have thought upon. | : 


~Eet any multitude of numbers in the aforefaid 
progreflion, fuppofe thefe 10, to wit, 4. 2. 3.4.5.6. 
7.8.9.r0 to be written upon 10 Ivory counters (or 
for want thereof upon ten {mall pieces of Paper) 
which may be reprefented by thefe ro Letters, A. 
BC.D.E.F.G.H.K.L. viz. fappofe 1 to be written 
upon the counter A, 2 upon B, 3 upon C. oe 
Then having placed thofe Counters circularly as 


you fee (with their blank faces uppermoft, and the 
Figures underneath, that the fubtilry of the Spore 
A , 

a 7 

K 9 3 C ‘ 

H 8 4 D ‘ 

6 yi 

E 


may the better be concealed) let any one think up- 
on any number of unites which doth’ not exceed 
103 that done bid him touch one of thofe Coun- 
ters at pleafure, and tothe number on the back: 
fide of the counter touched (which you cannot be 
ignorant of, having noted well the place-of 1 o1 
lee) 4 
ae hy: ae 


ghap. XT. = and Paftimes. — 

A) add fecretly in your mind, the juft number of 
ail the ‘counters, and referve the fam ; then bid 
hin: imagine in his mind the counter touched to 
be’'the number which he thought, and: from that 


counter to count backwards, untill he fhall have 


made up the aforefaid fum, which you referved, fo 
will his computation infallibly end upon the coun- 
ter upon which the number thought upon ts writ- 
ten. \ 

For Example, fippofe that he thought 7 or G, 
and that he touched B, to wit, 2. addto 2 the num- 
ber of all the eounters, to wit, 10, fo the fum will 
be 123; then bid him to count unto 12 beginning 
at B going backwards, and efleeming Bto be the 
humber thought, to wit 7, fo will 8 fall upon A, 
Ait the counter G, which being turned up will 
thew 7 thenumber thought. 
’ The reafon of this Rule is not difficult to be ap= 
prehended, two principles being prefuppofed, the 
one is this, to wit, many counters or things what- 


foever being difpofed orderly one after the other, _ 


in one continu’d line, whether it be right or cir- 


cular, if you value or name the firft counter to be 


fome number of unites at pleafure, and continue 
to count forward according to.the natural order 
of numbers until another number be named which 
falleth upon the laft counter; or if you imagine 


or name the laft counter, to be the fame number of 


unites as before you put upon the firft, and conti- 
nue to count backwards unto the firft counter; I 
fay, that the fame number will be named at the end 


‘of both thofe computations: For Example, inthefe _ 
Letters A.B,C.D.E.F.GHLK. ifthe Letter Abe’ 
s.. eS Pane: 3 efteemed 


2 


t 
| yee oa 
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9 upon L; ro upon K, rr uponH, and laftly, r2 _ 
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efteemed to be 4, and from: thence you count for. 
wards unto K, according tothe natural order of 
numbers. che Letter K. will fall upon the number 
32.. In like manner, if.you efteem Kto be 4, and 
count backwards.from K to A, the Letter A will 


4 


likewife fall upon 12. 
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_ The other principal is this, to wit, many coun- 
cers being difpofed_in a round manner like a Ring, 
if you eiteem any one of thofe counters to, be 
fome number at pleafure, and then from that coun- 
ter if you count circularly, until you end upon 
‘the counter where you began, the number laft 
named will be cqual to the {um of the number of 
all the counters, and of the number which you 
put upon the firft counter ; for Example, If D be. 
one of 10 Letters placed in a circumference, and 
that imagining D to be 7, you begin with it, 
and count round the whole circumference, accor-, 
ding to the natural progreflion of numbers, till 


A 
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you end with D, where you: ‘began. ;.the number 
17 which is compofed of r9jahd 7 will neceflarily 
fall upon D;. forg (whichis the. number of Letters 
"in the. circumference befides Dy. being added to 7 
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(which was firft pat upon D) makes 16, ¢0 which — 


“3 being added (becaule D doth end as well as be- 
in the circumference) the fam is'}7. 

~~ Now thefe two Principles being prefappofed, it 

will not be difficult to apprehend che reaton. of 


the aforefaid Role in all cates that can happen ; for . 


4magine chat one hath thought, upon 7, oF the 
‘counter G, then chat counter which he fhall touch 
muft either be the fame counter G or-fome other 
that proceedeth or followeth G. . 

. . Firft, therefore fuppofing the counter Or, num- 
ber touched to be the fame wish the, number 
thoughr, the truth of the Rule willbe then,evident, 


“for by the Rule:given, ‘he fhall begin co count from 
“thefame G unto 17, putting 7 upon G, therefore - 
‘by the fecond pretuppofition the number .17,will- 


' 
te 


fall upon G, | fore h- . ve 
_.. Secondly, imagine that he touched a counter of 
number following G the number thdbght, as L or 
10, then according to the Roleadding 10 (the mal- 


titude of allthe counters placed-circularly) unto 195 _ 


or L (the counter touched) bid him count. back- 
wards unto 20 by beginning at L, and elteem L 


tobe7. Now becaule by beginning to count at CS 
which is 7,.and proceeding to count forward, the >>. 


number to willfall upon LL; therefore by che frit 
_ prefuppofed principle, if we efteem Ltobe7and 
- Sount backwards, the number +¢ will infallibly fa 
npon G, and then the number 20 fhall alfo fall up: 
on the fame, G by the fecond prefuppofed principle, 
R& pig tas. hd Sarr Laftly. ) 
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a 


i ee 


He 3 8. Be - Of Sports: va Uppen ii \ 
_ | Lafily, imagine he touched fome number. of 
_ Counter which precédeth 7 the number fought, as 


_ isin effed& as much-as when one imagineth G to be~ 


be 2, and counting towards F, E,’D, ce. round | 


_ upon the fame G. And becaufe G being fuppo d- 
_ to be2, and counting on the fame coaft as before, . 
- folly demonftrated. © 


_ Counters once (as the rule direéts ) bur twice; thrice _ 
| Or more times: For Example, B being touched, — 


ee 


~ number thought 7, and going backwards to Ay Li) 


_ putation be continued on the fame coaft from B 7, 


or to 32, 42, ec the reafon whereof is evident — 
from the fecond prefuppofed principle. 


ey. 
Ja 


| 
| 


Bor 2; then acding 10°to 2, you are to’bid him: 
Count unto 12, he having firft imagined B tobe the 


K, Oc. Now becaufe by proceeding to count at B, | 
which is 2, and beginning to: count forward to ery 
D, &c. the number 7 falleth upon Gs therefore if 
one imagine that’ G is°2, and from thence count | 
backwards towards PY E, @c- the number 7 will 
fall upon B (by the firft prefuppofed principle ;) 
therefore when one affumeth B to be 7, and count: | 
eth towards A, L, &e. to any afligned number, it 


2, and counteth towards F, E. &c:unto the faid af: 
figned number, for each of thofe computations will | 
end in the fame point ; but it is manifeft (by the — 
fecond prefuppofed principle) that efteeming Gto 


the whole circumference,. the number 12. will fallg 


the number 7 falls upon B ; therefore if the com- — 


unto 12, the number 12 will fall upon the fame G. 
So that the praétice of this {port in all its Cafes is 

Note, that to the number of the counter touch | 
ed you may not only add the number of all the > 


you may caufe him to coune unto 12. or unto 22, °: 


> 
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Many numbers being fhewed by pairs, to wit, two by troy 
unto any one, that be may think upon. any one of. 
thofe pairs at pleafure 5 to difcover the pair that was 
\ thosght upon, etka athe A 
" Let 20 numbers, fuppofe thefe, 1.2. 3. 4. 5.6. 7% 
Bo 9, 106 E1012. 13+ 14.15. 16.172 18. 19. 20. be 
written upon Ivory counters (or for want thereof 
upon {mall pieces of Paper) to wit, | upon one 
counter, 2 upon another, 3 upon a third, Ore.Then |. 
diipofé then into pairs as you fee, wz. Suppofe © 
4 and 2 to be one pair, 3 and 4 to be another 


{ 


° , a 


pair, oc. and of thefe pairs let any ont think upon 
which pair he pleafeth. That. done, you are to di- 
{tribute the faid 20 numbers in ranks, into the form: | 


of a long {quare, until there be 5 numbers in 


length, and 4 in breadth, after this manner, vi% 
‘ Oy Bix ° A L ] 2 Re iF ; om betel beget WPS er @ 
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Lay the three firft number, 1, 2 and 2 in arank (as 
you fee in the fecond figure) from A towards B * 
then place 4 underneath 1, and s after 2 (in the 
‘faid rank AB.) Again place 6 under 4,’and 7 after 
5 Cin the faid rank'AB.) Then place 8 under 6, ale 
fo 9. 10. r1. onthe right hand of 4 in the rank'CD. 
Again place 12 under 9, and 13 on the righthand 


_ Of a1 in the rank CD. and 14 under 12. Moreover 


=< 
Aan 
2 


Place 15.16.17 on the right hand of 12 in the rank 
EP. Laftly, place 18. 19. 20. 'on the right hand of 
14 in the rank GH, fo will all the numbers be 
ranked as you fée inthe Table. That done, ‘you 


__afe to demand of him thac thought upon two fuim- 


it. 


% 
F 


bers as aforefaid, in what rank or ranks the faid | 


aumbers do happen to be found, viz. 


Al x Regd 3 shoe Le 
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. in whith of the ranks AB, CD, EF, GH; or in 


which ewo of the faid ranks : Now if be anfwer that 


' the two numbers which he firft chonght upon are in ~ 
~ the firft rank AB. then 4 and 2 fhall be the num-. 


eT 


¥ 
* tye 


bers thought. upon }-if-in-the fecond CD, then 9 
and 10 fhali be the numbers thoughts if in the 
third rank EB, then 15 and 16 fhall be the numbers 


_.. thoughe: If they ate in the fourth rankGH, eken 
ae Patan fhall be ‘the numbers though: 3 bocif-he — 


“Shall fay'chat'the thimbers ‘thoughe are in’ different 


Binks, thes you are heedfilly to ttarkithe Said 


. a » & 


Huinbers"y aiid’2,’9and 10, 15 and 16, 79 afidizo, — 
ieee + chal : a vicky 
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defcending in a down: right line 


take the key of the highefhof Seyfert ranks, and 
| f 


but alfo when they are in — 
two different ranks, for in this latter cafe as foon 


om the firft 


fumber of that Key unto the lower of the faid 


two ranks, you fhall there find one of the twe 
numbérs thought, and upon the right hand of the 
fecond number of the {aid key, atthe fame. di- 


key, ‘as°one of the numbers thought was diftant 


“from the firfl number of the key, you hall find 


the other number thought. ° 


For Example, fuppofe thetwonumbersthought 
are and 8, and thacit fhall be declared untoyou 
‘that they are in the firft and fourth ranks; take 
‘thenthe key of the higheft ofthefe two ranks, to. _ 
wit, ofthe firft, which ist and 2, and:defcending — 

- downright from 1 unto the fourth rank, you thall 


there find 8 one of the numbers thought; themfeek 


ftance fidewife from the fecond number of the | 


_ fidewife on’the right hand of 2. the fecond num-_ 


ber of the key, a numberiasfar feparaced from 2, as _ 


8 is diftant from 3, and you will find > the other 
number thought. | 7 


Again,. fuppofe he faid that the | numbers” 
thought are in the fecond.and third ratiks ; take 


_ then the key of the fecond rank whichis 9 and 10, 
and defcending downright frem -9-to the third 


t 
> 
-, 
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rank, you Shall there find 42 -which-is one of the 
‘numbers thought ; ‘then feck fidewife on the right 


: ; hand 
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i am - aE ot ff 4 eR > 


4 


aly 
"] 


(BRE OR Spam Aneel 
hand of 10 (the fecond number of the key) ainum- 


ber as far diftant from 10 as 12 is from 9, and you 
_ fhall-find 11 which is: the other number thoug he.” 
_ © ‘The reafon of this will be apparent froma feri-. 
ous confideration of the placing of the numbers | 
according to the Rules before given, for it is there-_ 
by evident that of the numbers coupled two- 
by two, there can nevet be found more than one | 
| pair in one and the fame rank, ‘and of all the other. 

pairs one number is always found in one rank, and 


the other number in another rank. 


Note alfo, that this {port may be pradifed: with : 


divers perfons at once, and not only with 26 num- 
_ bers, but with any fuch multitude of numbers which 


is produced by the multiplication of any two num- 


bers which differ by 1, or‘unitys; as 30, which 


is the product of 5 multiplied by 6, and 42. which 


is the product of the multiptication of 6 and ey! 
That which is chiefly to be regarded is the placirig 
of the numbers in: ranks according to the dire- | 
tions before given: And fot the more eafie com- — 
_ prehending of that Order, 1 have in the following — 


Table ranked 30 numbers in their due places, 
which being compared with the former Table;and 
well viewed, willbe a clearer Iluftration than’can 
- be expreft by many words. | | 
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bree jealous Husbands with their Wives, being readyt@ . 


pals by Night over a River, do find at the River fide 


a Boat which can carry but two Perfons at oncey a 


> for, want of # Boatman they are nece[fitated to row 
themfélves over the River at feveral times : the que- 


tion is how rhefe 6 Perfons fhall pals 2 by 2, fo that 


none of the 3 Wives may be found in the Company of 


Kor of 2, Men unlefs her Husband be prefent. 


They muft paf in this manner, wiz. Firfk two 
Women pafs, chen one of them bringeth back the © 
Boat and repaffeth with the third Women; that _ 
done, one of the three Women bringeth back the 
Boat, and fitting down upon the Ground with her 
Husband permitteth the other two Men to pafs 
over to find their Wives; then one of thefaid Men | 
with his Wife bringeth back the Boar, and placing 
her upon the Ground he taketh the other Man, 
and repaffech with him: Laftly, the Woman 
which is found with the three Men entreth into the 
Boat, and at twice goeth to fetch over the other 
two Women. | ‘ ORS 
Probl. 7. 


Two merry Companions are to have equal {hares of 8 
Gallons of Wine, which are in a Veffel containing 
_exetly8 Gallons, now to make this equal Partition 
they have only two other empty Veffels, whereof one 
containeth 5 Gallons, and the other 33 t be queft 400 15.4 
how they fhall exsétly divide the Wine by tae belp of 

.. -thofe. three Veffels. A aS aaa 0 
Firft,from the Veflet which containe:h 3 gallons 
ee | | an 


é r — i. 
Ver ae 
Paks Woe . sis on J Be aa BAe 


we eae Of Sports, &c. Appendix 
_and is full of Wine, let 5 Gallons be poured intc 
the empty Vedffel of 5, arid.from this Veffel fo fil 
Ted lec 3 be poured into the empty. Veflel of three, 
fo there will remain 2 Gallons withia'the Veflel 
of 5. Then let the three Gallons which are with- 
in the Veflel of 3 be poured into the Veflel of 8, 
which will now have 6 Gallons within it, that done 
Jet the 2 Gallons which are in the Veffel of 5, be 
‘put into the empty Veflel of 3, then of the 6 Gal- 
ns of Wine which are within the Veffel of 8 fil] 
again the five, and from thofe 5 pour out 1 Gal- 
lon into the Veflel of 3, which wanted only x Gal- 
Jon to fillit, fo there will remain exa@tly 4 Gallons 
within the Veffel of 5 and 4 within the other two 
Veffels. This queftion may be refolved in another 
way, but lleave that asan Exercife to the Wit of 
the ingenious Reader. | cope alah | 
* Now albeit at firft fight ic may bethought by 
fome, that the two laft mentioned Problems cannot: 
be refolved by any certain Rule, but only by ma- 
ny Trials, yee by infallible Argumentation and 
Difcourfe, che folution of rhofe Queftions may be 
found ouc, or elfe the impoffibility of them, if by 
chance they fhould have’ been propounded, im-— 
- poflible; as the moft ingenious Ga/per Bacher hath, 
manifefted in a little Book in the French Tongue, 
-Entituled, Problmes platfans & delectables qui fe font 
_ par les nombres, from which Book I have extra@ed — 
the Contents of this Chapter. , 


; ; | : ee A Supplement : | 


SUPPLEMENT. 
| CONTAINING : 
Several Eafy Contraftions, in the] 

Neceflary and -Wfeful Parts of 


‘Gvithmetick, conducitig to a Ready 
and nee way of Accounting. 


WITH 


Decimal Tables of Flemifb Exchanges, 
at the moft Ufual and Probable Rates. 
of Exchange. 


AS ALSO. 


, Tables of Snterett, ferwingiae any a Ws for! |. 
‘| any Time. ‘a 


-To which is added, 


The ee aaton of Suneeacios and Solids, } 
in Various and Practical Inftances.’ 


BY 
GEORGE SHELLET, Writing- -Mafter, at the | 
Hand and Pen in Warwick- -Lane, near St. Pauls 


LoNDOY, 


| |Princed for 7. Philips, F. Taylor, and. i Tinea Mule 
in St, Paul’s Church-1. ard, MDCCI 
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| IS very well known, That the 
a Ingenious Mr. Wingate hath 
= excellently Explained the - 
rinciples of that moft Ufeful Science, 
tithmetick; which together with the 
comparable Additions of Mr. Kerfy , 
e Theoretical Part is fo largely in- 
fled on, that it is in a manner inca- 
ble of any further Improvement. 

But tho a Theory may be fo fertled as 
have no Alteration, yet the Prattices 
duced, are often changed and much 
proud, ot Me Sha 


Fs Ue =f 2. a 


yo) 


“vig echt \ s4 | 
SWS Re VIVA WIL|O Ih .R hs 
| soe 
3 ' | 
i ? : A, 
ae 


Toth READER. a 

In this Edition of Mr. Wingate 
idwak, I was prevail'd upon,-no, 
only to Corredt it, but alfo to Add as 
Supplement , fome Pratical, Compen 
dious, and Ealy Rules? not inferted b 
the. Authors; or- LP etfe, migh 
tend to the making More Ke er 
Ufeful. nd a ave endeavoure 
chiefly. in the oft mecel asp, Rule 4 
Arithmetick.” : 
“The Tables of A) imple. Thtctet bt ¢ 
Exchanges, ‘were newer, before Publ df; 
ed, and are ach as. I dare. veC0 


fe Prattice, beyond a an Ly Ms * ene 
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ee OW to! Multiply by any®Nuraber under 20, 
| fo a¢}to ebing the whole Operation into one 
hi Line; 12858 orev sete 
wars (. Multiply each Figure in, the. Mat pliant by the 
; tet the Multiplier, adding unto each its back Figure ; 
gen Phe fo Tomrihk Examples... odtiebialqicieh, (6s) 5 
Po AOD OS” asta SiR R Sati, aay 
13 peor ay asieig, back 


-y¢ Se 
+i & 


ich are donethus,viz. 3 times 7 is 28,fetdown 1 and carry 25 
in 3 times 4is t2,and 2 is 14,and 7, (which is the back Fi- 
reto 4) is 2i, 1 and carry 2; 3 times¢ is 27, and 2 18 29, 
Ad-4,(the back-Higure) sis 33, g<and.carry 3:5 13/timest7 1s 
Wj and.3 is 24,,and! go(the back Figure): is 33, 3 and car- 
¥ 35 3 times 4 is 12, and 3 is 15, and 7 is a2, 2 and carny 
2, Which added to 4 makes 6. © 

‘In like manner, the whole: Operation of the Multiplication 
»f Numbers between 20 and 30, are brought into one Line, 


yy taking in the Double of the back Figure, aud between 30 - 


ind 40, the Treble of it, ¢yc. 


By which Rule, in Aultiplying by Numbers compounded . 


of thofe under 20, the Produ is readily found thus. ; 


_ By 19a, either Multiply by 2.and rrj.or by v2 sand 415 


iS, - PK 
94.267) 94267 | 
112?" % ri2. 
188534 1131204 | , 
POZO QS Tea ik 94267 
10357904 9 1057904) © pai 
ws A emacs somes eR EAD ETE ED | t 
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2  . Maltiplication. —— Se&, 


whe Predudt; as,’ 


* 


ba 
 Alfo in Multiplying by 1614, and 1715; in the firft I atu. 
tiply by 14 in one Line, and by 16 in che other: And in the 
datter by 1§ in one Line, and 17 alfo in the other, as aboy 


_ directed; obferving always, To place the firft Figure of a 


Line under its own Afultiplier ; as, 


5 
a 
. 4 


479479 479479 ‘ 
2 1614 : 17iS. x ‘ 
6 9%2706 7192185 i 
7671664 ) 8151143 ih 

773879106 / 82230643¢ 


orherwife for any Number under 20,- a way not fo trouble. 


fome to the Memory. : 


Rule (2.) Multiply by the unite Figure, fetting that whole 
Produd ‘one Figure back on the right hand, which added te tht 
Multiplicand, gives the Product. viz. . 


ae 


47947 27942 
13 17 
143840 195594 a 
623315 475014 Ks 


But for 112, Multiply by 12, fetting the Produd two. Fi- 
gures back, which likewife added to the Multiplicand, giver 


94267 

oe rad 

1131204 

10557904 iM 
Note, if the Multiplieand hath lefs Significant Figures in 


it, then the Multiplier, work as if ic were the Multiplier; as 
in Examples, : cdl 


13000 — 1107 
874 es. Ve Aa rag a 

11362000 - 26306 : we 

a nak Elid 3 

| 4160106 | 

_ U. How to Multiply by the component Parts of a Number. 

é inftead of the whole. ; Tha 

: a : 


‘ a Oe ee . 


Be 1 sabi 

Sect. 1.  §§ - Multiplication. gk 
‘That is to Multiply 42991 by 7, and that Produ by @, is 
the fame as if it were Multiplind by 56, the Predu® of 7 by ; 
8. . Example——. | ) 


. 2407496 


| Note, If any odd Numbers are given that camnot be pro- 
duced by the Multiplication of any two Figures, then find 
out two Figures whofe Produé comes neareft, either under or’ - 
above it, to which add what is wanting, or from which 
Subtract what is over the given Number; as, 


\479 by 47 927 by 29 
: er ILS 
2874 yr ne. 2g 8708, 
8 7 
5 4922992 . > 23956 
E 479 Subtracted 927 Added 
22$13 26883, 
- III. To Multiply Numbers of feveral Denominations. 
_ (1.) By whole Numbers. | 
d. " Sf» a. Cc. ge he 
47: 18:11 9:3: 15 
8 Rt. 
383: 11: 04 $9: 1: 06 
(2.) By the parts inftead of the whole, viz. . 
\ 
Tas q. The . Cc. ao Re. 
47 23:3 by 43 an Riwe ce 3 
- 
239.:°2:.3 130 : 3: 20 
4 9 6 
21$7:0:3 785 22: o8 
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Tn the tof chefe Taft examples, I Mi Ieiply b : 
one half of then te aay 


\ 
ie ee 


pi 


9, adding a fourth*for 4. ° In the 3d. I Multiply by 4 an 
Produd by 7, gives28 times the fum, from which te Ge 
4 OF the dirft Jum... the, Remainder is the P rodusb of the 


‘ + 
WMS Be CF 
' 
7* « 


fum, Multiplyd by 27 3. » sinha 
(4) By Numbers of Several Denominations. 


(1) By’Aliqnot Parts. (2) By Crofs Adultiplication 
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Whichoare done thus viz. _ 


- In the firft,jche feveral Denominationsin the Atultiplicand,are 
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AMtultiplyd by the Integers in the Atultiplier, unto wh 
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S023 ne Ya aie gh eC 
Gudhaddothe\ one third of che-ariliphicand, for4 Taches (be- 


Ing one + of one foor) and the ,4 of thar’ for the’4 | 
parts (being the ,+ of 4 Inches) gives the Anfwer. “4 
In the iecond ‘called Crofs Multiplication , the Feet are 
Multiplid by, the Feet, them (Crofs-wife) viz. the 9 Feet in . 

the Multiplier by the 8 Inches in the Multiplicand , gives 72 
Inches or 6 Feet, and the 47 Feet in the Multiplicand being 
Multiplyd by 4 Inches in the Multiplier, gives 15 Fook 8 
Inches, Laftly che Inches in bétinthe Fudfersjbeing Multiply done : 
ince the other, make 22 parts or 2 Inches, 8 parts the Totalot =~ 
which is the Produd of 47 Feet, 8 Inches by 9 Fect 4 Inches. . — 
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Satin noM Br quot homie oc 5 Lt 
MP O Divide whole Numbers by the Component partsof 
ED phen . tat mR se 
* (1) Examples having no Remainders. ne 
Divide 22992 by 48 tharis |. . Divide 25956 by 28, or 
by 6 and thac Quotient by 8. DY 4,& that Quotient by 7, | 
I tek 2S 4) 9956. | 
a) - 3332 ; 7) 6486- 
479 Quotient) P< RAG 927 Quot. 
(2) Examples having Remainders.’ . - Tey, 
Divide 47953 by 45 Divide 47991 into 36 
AXSERE SGA Vo exon, ys Date! Heyi.07 
7) 6850.3 ah SEER ae 
978 4 Janbiiitis Ash... tal dhe TR 
eee UE aes | 
‘ | e a, : hee 3 a ’ me 
The Quotient 978 . 23° > Anfwer 13332 36412 SY 
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3 471 3 Ell. 9 3 
7 Ut sy Anfwer 22. raked 
22 « 3 i ‘ 


The true remainders of which Divifions are found by the fol- 


. lowing Rule, 


Parts of the Whole. 


| . whe : 
Multiply the fir ft Divifer By the laf remainder, adding 
thereta the firft remainder, (. if any be) gives a Numerator, 


» whofe Denominator is the whole Number compofing the parts 


which Fraion fo avifing is a true Remainder, and the very fame 
that weuld be found in Dividing by the whole. 


H- Of Dividing Numbers of Several Denominations, by the 


(1) Ex. If I 9 iy , 3 be Divided among.16 Men what 
is each Mans Share. WP ; 
4 19.14.10 
4.4. 18 2 08. + 
Anfwer 1s 04, 8. % 


a 


a ¢ 2) Ex. What is the weight of one Bale, when 2¢ 
weigh 92-,H.0r 
3 Ce ~ s ny f. 
s) 93-01 


De Bee ck ee 
3+ 2-25-12. 


IIL To Divide Numbers by Broken or Mixt Numbers. 


Rule, Reduce both the Dividend and the Divifor,into the fame 
Denominator. ‘ ; Ass 


ONG RR oat 


| ‘Uf ar pieces of Bagg Holland contain 471 Ells how much 
‘ gS contain’d in one piece ‘ : 


(1) Ex. What comes 1 Yard of Flowred Damask to, when : 


13> Yards ¢oft 211.155. 114. to do this, reduce the 
Yards by Afultiplying by 3 into thirds, which Produd will be 
; . / : 3 F 40s 


5 


7 


ne Aiea A 
psa. ae Divifion: 
40, likewife Reduce the Sum into thirds, is 6 “th: 75. Ode 


which being to \be Divided by 40, work according tothe 
foregoing Rule taking +’ ‘ot + for the anfwer. 


aI. a ° it F ' 13. <dee 
ti a 3 
s 65.0 o7 7-89 ue” he 
8) 33. 34s 01 > 100 «3% | 
- Anfiver r. 12, 8. + 


(2) Ex. What comes one piece of Cloth to when wi 
pieces coft oY 2 
‘ L, Se d. ma 
57 - O07 « O9 Kibo 
‘ 2 


Anfwer _ dite 05 . 07 ins Sh 
3. Ex. Divide 8792 . + by Pa Rrgh Agen 
Hae? . 4 ya 


is a - The Quotient is 419 . oS 


IV. How to Divide Numbers of Several Denominations by 
thofe of Several Denominations. 


~~ 


Exam. (1.} How many pieces of Gold, each valu’d ac 
Oe as bee are contained in 478. 49. 10. Anfwer 185 
pieces, as appears by the following operation. 
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To do which, Firft feckihow®many*times 2.11 . 8 is 
contained in /. 4, which is.once, then fetting one in the 


fetting under, .and Subtraéting from _4/.. reft 1.8 . 4, 
which Multiply: by fe, taking in 7 L ‘the nex 1 Figure of 
the Dividend, then taking a new Quotient Figure ,you repeat 
the fame method as ‘above, until finifhr. . Obfer ving at the 
laft, to add the odd Money in the Dividend, to the Money 
Remaining; asiinsthe’ Example. 9%  & 


ney, work the fécond place in the Shillings, as Angels. 


. 4 , *s - ast _ °- ‘7 J 
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Quotient, Multiply the Divifor by it, the Produét of which 


Troe & 
Note, Thatin Adding, Multiplying, and Dividing of Mo- . 
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“REDUCTION. 


. CEA. § | 
but & a bp p Moaey,. as a a 
re ihto Guineas, “Multiply by 40, which Product de 
vide by 42. $n 
Marks into ‘aids: Subftrad tale ee rey bay, m 
Pounds i into Marks, CS Pearman 5 oe alan ea sa 
i 164 ig SV Oe Way £ AsGatompe Shige Wd a 


suo eoanied Hundreds, dye. into Pounds, Multiply by ire 
in vtwo fines).as- Taught, in Multiplication, ane in Th 
Pounds contain’d.in the odd Weight... , OMnt 
By- this Weighe Silk is Weigh’d, in which there is a ‘eréad 
Pound of 24 Oz. and by which is Weigh’d Raw, Long,, 
Short, China, Morea Silk,; dc... 
Anda {mall one of 16 Oz. by Which Ferret, Fillozel, 
_ Sleeve. Silk, cand ‘ee are sang ot 
To Reduce’one into.the other. |. 4... " ‘Al af 
, Note, Great Pounds. of 24 Oz. into Pounds of 16 Oz. Add en 
way Pounds of ‘16 Oz. into. Pounds of 245 Sub- | 
trate 6). 
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Firkins into," 'Hig(heads ‘a ; ca Take z 

Hogfheads into Barrels Ce CER Add = 


f Of Beer: KilderRins into. Hisfheads = ——— Take z 
Barrels into Ti HIDS, see — a ne nm : a 4 


_ 54. alins 006 Begin eiieeapee8 cote ci Dee a, 


- 2 
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Pa : : " . 


OE Wine 4 tierce into Pipes: 


ite dity, whet 


Z ‘ 
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A tS Of Reduétion. Seat: 2, : 


Fhefheads into Tierce 
)Tierce into Hogfheads ———— .- _____._.. Sub, 4 
rt 


eter, core 


“ Pipes into Hogfheads — ~—- ‘Double it’ 


63 Gallons one Hoglhead of Wine. 


IV. ‘Cloth Meafure. 


_ Of which there are 2 Sorts moft in ufe among us, a Yard 
and an Ell, both Subdivided into 4 Quarters, and each 

Quarter into .4 Nails. But the Nail of an EX is + greater 

than the Nail of a Yard; whence it is, That 20 Neils or. | 
Quarters of a Yard are contain’d in one Ell Englifh, — 


Yards into Ells Englifh . _  Subftra& + pare 

Ells Englifh into Yards | Add + part 

Lards into Flemifh cy he Add + pare. 

Ells Flemifh into Yards hah Subftract + part 

Ells Englifh into Flemifh Add o and Divide by 6 

Ells Flemifh into Englifh Multiply by 6, and cue 
i off the laft Figure. 


Of Tare and Tret, oc. 


_ Call’d Beyond Sea, The Courtefies of Londen, becaufe not 
alge in any other place; coneerning which, obferve, 
That . } | Es 
_Grofs is the Weight of the Commodity, and that which 
contains it without any Deduttion. 
Tare is an Allowance for that which contains the Commo- 
: He be Bag, Barrel, Sack, Frail, &c. and is 
F. elther, | 
I. At.fo much per Bag, Barrel, Frail, &c. 
. . LAr fo-much per Cent: or, aoe, 4 
_ MEO By.fo much of the Grofs Weight, call’d, Invaice-Tare. 


I When the Tare is fo much per Bag, as Almends; per Bar-. 
_ rel, as Oyl in Candy Barrels; per Frael, a§ Raifins, ¢ye.! ; 
vie. Ad } , Ru a 


\ 


yD Se ee 4 
mae + te 
t 


as 
Y 


; ins 
Hozfweads, &c. by the Allowance of Tare, which Produ Sut~ 


trad from the Grofs, and (when no Tret is mention’d) the — 


Remainder is Neat. 


' Ex, What is the Neat Weight of 38 Hogfheads of Tebac-_ 
co, weighing Grofs 102 . 2 . 17, Tare per Hogfhead-70 J. 


33 
¥o2 2.17 abba 
12 poets 

_ E297 J 
"41497 Grofs 
-2660 Tare 


8837 Neat 


Or which is more fhort, tho’ not according te Rule, Mul- 
‘tiply the Hogtheds by 5, Dividing the Produ by 8, will give. 
the Tare of the whole in Hundreds, Quarters, and Pounds. — 


38 ae a 

Be a Oey Mv, ty GEOR 
8)19° 23. > 3+ ©° Tare bey 
334 Ir; 


78 +3+%7 Near Equal to 8837 /. 


I. ‘When the Tare is at fo much per Cent, and thar, 
(1.) If an’ Aliquot part, or parts of the Hundred Weight ; 


as. Figs, Almonds, Argel, &c. 14 
Caroteels, and Buts of Currants, &c. 16 


L } ‘ per Cent. 
Oyl in uncertain Casks, &c. = 18 


es 
é 


Rule, Divide the whale Grofs by the faid part or parts that the 
Tare is of an Hundred, gives the Tare of the whole, for fuch a 


part of the Grofs muft be the Tare of the whole, as the given 


i are is of an Hundred. 


ae 


Ex, What is the Neat Weight of x5 Barrels of Argol, Grofs 
©. 5» 2» 18. Tare 14 per Cent, which being the 8th of 


4 
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Bet. 3: (Of Reduitions tk 


q Rule, Multiply the Namber of the faid Bags, Barrels, Frails, 


ay Hundred, take the 6th of the Gro/s for Tare. Ce 
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? un, what per Barrel 2... 3d. per Heft cad 2- 
4 Innit Tad? rw lore a 9) 38. 38-3 
gttks T.e e ste é 3 3 + \ nr, rer: 9 . 


Anfwé Te 29 ae, 


! 


what’ come a Chefhire Cheefe to: At iol. 7 5.8 d. Hun- 


facgids? ac 375.9 d. Hundred? dred, how bast: a Pound? 


Whee | ak Tea ; Oetker a ay shee Ny 
BAM pA gi80 eriintroll shally Hoyt sis .cla gy 
ee eee C peacpengiacs nated Oy ame OR Ra hake be hee 19° 87 08 
Fs) Ce ae ii 7 fa EO, 16 3 : : ’ 
& 4 he 3 be + rh hi. GE: ye a 7 2 y a 5 hy eh b. 7 
Anf{w. 14 9 + 4 I > 2) 106-4 1T  O 
' * y Ne i Diwan hk x 
He DIE Anfw. o. 63 4 105+ 3 
‘ emer en tee 
ims see esl at 
hi a y uw ‘ ge . 
il 4 7 eit J p & £% 
a 4 


BiG) ‘Value the whole’ Number accarding to the! Rules Safire: 


Se ee 


PPO a ace ue, WO Os. a F 77+) Sa 9 J . sy | 


The Quantities. of Particular Goods in Whole. 
| fale Trade, found inthe Book of ‘Rates. 
with Concife and Ready ways of Cafting up 
CORE: [AMAL OK Fy ice sh. bc, samen aan aa 


Goods’ Sold by Six-Score to’ the Hiindred: 

i Lamb-Skins, Barlings, Balks, Great, Middle, and Small; 
Clap-Boards, Pipe-Boards, Bow-Staves, Capravens, Deal- 
Boards, Spars of all Sorts, Cod,.Cole, Ling; anda Sorts 
of Stock Fith, with many. Sorts of Linen, viz. Ham orough, 
Sleecia, Irifh, Mufcovy, Weftphalia, Hannoyer, ¢yc, 

_ To Caft up Goods of this Quantity, ee 
», Rule, Take half the Pence.of the Price.of one, which gives 
you the Value of 120 in Pounds, Shillings, &c. : ae Ay Sits 


« 


2 


a being the 4 of a.J. Sterling, 
near’? | ts eat a 
Ex. What come 120 Ells of Canvas to, at 5 d. t per Ell? 


i SCE RR ach anne 
yt 2.15 ‘Anfwer 2/. 15/5. 


‘Mh 


“Ex. (SAT : 18 5. per Hundred of Deals, how much 
_ @ach? 2 BT ay ot eee 


5 40 19%URo  Aniwer 1g d. 2! 


N, B.. That youefteem every Penny that Remains (in the 
__« Firft Example) as 205. and eyery.20 s. as one Penny, (im 
We the Second.) AS © Db ae 2 AR ii 
| In Example, the Firft there Remains one Penny, . which 
reckoning 20 s. and accordingly the Half-penny in the Given 

Price for 10 5. both which making 30 s. which Dividing by 

2, gives 15 s. and fo the Anfwer is found to be 2 J. I$ se 


I Geods:Sold by the Thoufand, are 
_ Pafte-Boards for Books, Tennis-Balls, Limons, Oranges, 
Teazels,Flanders Paving and Pan-Tyles, Lantern-Horns, Barrel- 


ep 
Ye 


_ ie 


ae eS ch be lime cP 
Seige  =—«-dOF Prathicd, i 


Hoops, and Boards, .« wiles Lamps Soe Sis, Ox. a 


Bones, Yards of. Lift, 


sa 


To Caft up Goods of this Obeniiey: hey 


Rule, Multiply the’ “Pence that one cofts by $0, and the Pro- 


duit divided by 12, gives the Value met aT benfand 


Biol). 2; . IO00: Pg ee 
i “240 beihg the 52 or 25 a5 § 20 Se im -F { 


Ex. ( 1}) What come, 1000 of mba Tyles to,at 3 d. each? 
| vdor-rowha 


‘ se 
_ 12) 1§0 
Ainfwer J. 12 &)2O . 


a 
2 


re 
tor 6$ 

“ih 2) 

sae ‘sto IT Leo ) | : bs 
2 uk per Skin. : Fae ea ee 


Bite “Goods Sold by the Great Grofi, idm | 


t2 Sinall Grofs, of'144 Dozen, ViZ. | 


~ Bureons. of Metal, ‘Glafs, Thread, Silk,..or Hair, ‘Beads of 
Bane, ‘Box, Glafs or Wood, Cap-Hooks, ‘Chefs-men, To- 
bacco-Pipes, Combs of Lighe or Box-Wood, Thread or Silk 
Points, Playing: Cards, bo. CAN 


Goods of this Quantity are Caft aby wigs : 
Rule, Multiply the’ Pence of the Price of one Dozen by 3, and 


Divide the. Produk . 4 5, gives. ‘the Value of 4. Great of in 


Pounds, &c. 
144 4 
} sett being the } of a Pound Steqling: 
e : “ : 2 ‘ae 


i ).) if 3 a 1080 of cate coft 11 LD ess ‘whee | 


At 


ih 


+ 
o - 


4 


4 


sv nee er ak Ri oh aS! SaaS ea ' i he Oe oe ef ae 
® RS $44 
“Res “ 
* 


a Of awe Oo ” Sela’ 


Buckles of fome Sorts, 


. dico, Crofs-Bow-Thread, Pack -Thread, Kids or Goats- ‘Hair, 
“Latin Work, as Cha ‘ing-Dilhes, iret Laver-Gocks; dé 


: 3 
ee ee: vi 2 ? ee < 


Ex. (1), What Come a Great Grif of yorg Bitttons rojo at. 


8 d.2 = per Doxa if TR ¥ ce oHe 
a me 8 e + ; a 
: aig ans to ehooOr qu nip oly 
, been : 

er 3).25 04 Anfuers Las. ae! 

ihe he 02 YO. Ties ara uM Qa 
warn ed a 3.8 . AN ONS. 4 wTg, & 3 bh wiih Sal 


| Ex. (2-) What come . F Doren 10). . when a sired Grofs 
‘coft These 


y 


———— 


SEQE2 5.5% & BB. te Oy wT y a ¥ Boy GOs, QI? Jieti vv a. wie. s 
Gaevle ss q 
3) 37-0 Anfwer 12°. 3. a 
Rai: oe 
: | 
I2 e ¥ 3 s 7” % 


1V. Goods Sold by the Sinbh Ore éf ‘v2 doz. viz. 


-Tobacco an Re per Bo Neft and Tinder-Box 
0 ud SP Wate Balk? ‘Ink-horns, Bodkins, r 


veral Sorts of Knives, Ria Cafes, dye. | 

Goods of this Quantity may be Caft up by the lait pre 
ceeding Rule, feeing there are as eu Para ina Smal 
Grofs, as Dozens in a Great one. q 


fg) 


V.. Goods Sold by Five-Score to the Hundred. . 
Annotto, Capers; Saflower, ‘Thrums,. Ginger, ‘Glae, Ine 


Quick- Silver, . Cotton-Wool; Bnglilb' Hatd Wax, Brafs! and 


To caft up which Goods, * 4 nas fi An ee ae 
Rule. Aultiply the Pence of the Price f ane 1 Weight 4st $: 
dividing the Predutt, by 120) 0 tb Yshinans side 2o-ebood Z 


100 4 \ Bs 
e B 


Hull a - hive Shot Being? ‘the’ a Sof@y. : SW Lad Ashe (iA: ie 


\y 


Ey rr) Whiat'cdine 160 Weight of “China soa at a 


per /, i ani He 4 
Bnilnex ee oa 

: 12 as" A dndert cy i} 5 ees ‘i 4 

lo: See Sa OS | | Exe 2 


Fx. 2. What comes 1 Pound to, when 16a Pound cof 
14]. 15 Se | f 
gos Tq TERA ss 

ish HO?" JOG" 5 
+ 5 127 
& *9'§)4177).\ 00 Sa a 
Anfwer 35 . # O24. ItdeF : a 
To Value Goods fold by the common Hundred of 112 Pound 
Othe Aluredredt OBS ON Sei 
Rule. Mulriply the Penee that one Pound cofts by 7, and the 

Produfl divide by 15, or multiply by 4, and divide by 30 gives 

‘thé Value s33, being the 33 0r 1} of a Pound. 

ma Ex. 1. What comes a Hundred weight to, at’S d. 3 per 
Found 2” Ait QE ah ae 
Bei: ae eae | ay 

4 435) 61 « 4, de 

; 4.2-. § . 

& Ex. 2. At 9 I. per Hundred what comes 1- Pound ? 

is abs uh . re 9° 4 | ¥.. | ‘i 

B60 io Sait Mor 

7) 135 

a WD. g | : : 

To cat Up Goods of this Quantity in mind, fee Mr, ere 

féy’s 18th Rule of the 2d Chapter. pie ; S x a 

_ Now if it be further required to know what any Number 

(not exceeding 5 Score) of the aforefaid-Quantities in wHolefale 

Trade (or any other) amount to at any Rate, the moft 

practical and-eafieft Way’ is by the following Ritle. : 


‘Rule. ‘Multiply the Price of ‘one by the Parts of the given | 
Quantity Cas taught in Mubriplication. cho | 


‘ ya 9 ) ” 
M 4 ep I ; ny C Pe. Shi ; k Exame . 2 
A er a ae : rae ores: ‘ 
i c gulag 


A: 8 ae 

oe : " : ‘> - \ ‘Tt = pe % - ae , 

E f Se : » as 
wh - : ‘ - ft : testa ts 4 , ’ ae : , es 
EES Mae ee ES ee LN eee ee RAL. 


What comes 22C. ¥.at 


“9211s. 8d per Hundred? 


7.411 «8 
12 .% 

91. 00-0 

3+ 15-10 

94 + 15-410 


ay hat comes 2900 to, at 


“Ql, 14S. 7 de’ Ber Saar, 


2 ai Thy OF 
8 .« 03 « O9 
Bh iE 06; 


2. Ahi! OF 
79. « O26, TE 


Praétice. 


Examples. 


At 4s. 74. %. per Grofs, 
what comes 46 Grofs 2 


4co7Fe ’ 
5 


23 201. & 


9 
30.08.01. 


O4 + 07 - % 


.12%09 +0. 


33 Hundred at 19 % 7 a 
per Hundred. : 


19 07 
ss IL 
10. 15 .0§ 


2° 
32 o 06 °~O3 f 


Tf inftead of knowing the Value or Worth of Goods ata 
certain Price, It be required to know what Quantity of Goods 
can be Bought for a certain Sum of Money. 

Vf the Price be even Shillings. 


Rule. Add 4 Gypher to the Pounds, and divide by & the Price: 


Px. 1. How many 1d. oz and drams, can I buy for 4794. 


€ 65: ms 1b? 


3) 4790 


) 0% dra, 


Anfoer, 1b. 1596 . . 10410 . 


Hi fs ae AtS sper Yard, how’ ‘many Yards, Sutersers and Nils. 


I buy fer3r5§ /? 
4) 3150 
789.54 


: 


Yards Quarterse 


An e 8 e 2. “ 
if, 737 «| At 


of 

. 
2 

£ oo 


ft. Iv. ‘pPrattice.  ~-  ga 
At 145. » 2 he per Yard how much a3 Ell? ‘Ada i part. iy 


4) 14 2 3 
Bus ® 
Anfwn. $72. Of. 


What coft 1 Pound when 3 cof 16s 5.8 + ? Add =the price 


bl] fo 


“1a 8 
8.4 sii ik) 
Anfm. 25 0 fl ae 


bat comes 47 Pound to, when + cofté d. i.e. 3 d. per Pound Pa 


-3}0) lz 
An ett 


wes 


iow wasch can I buy for 11 d. when 24 /s 11 20%. oe-fcoft 11s? 


& 14) 24.11 dr. 
Os Anfwet 2. 00.14 3. 


If ‘22]0 Yards coft 57% what is that per Yard? | é 


11). 57 de 
Anfmer 5 « Ze sca 


Here I divide $71. by 11, feeing there’ is the like reafon 


tween 11 and §7, as there would have been between 220 
id 1140, the Produgt of 57 by 20. 


Cie 7a Hogs tae 


Seep: iis cee iota Behe Ps A iy. 
i Rha y, ; Fangs. Rati : : f y } ’ 
4 ‘ < ih * 5 ¢ 

*. ; , ath 


SECTION. Nv. 


of Simple INTEREST. 


O find the Intereft of ays Sum at any Rate, for any 
Time given. 


I. By Months. 


‘Th this the Year is taken as containing, 12 “Moths of 30, 
Days each ; -which wants ,3-Fof a Day, and therefore the 
precife Intereft cannot be found by this method. ' 

Yet becaufe *tis fo much in ufe among Traders, {o little 

- differing from truth, and fo ready in areas ; Pe give 
three feveral ways of performing: its . . 4 


The Firft and ufual Way. + | 4 
Rule, Multiply the Principle by te ate of Intereft pe 
Cent per Annum, and the Produ@ ( Jee off two. ed 
on the right Hand ) is the Interet for .a Tear: From whence “tis 

found for any Time required. | 


Ex. 1.- What is the Iptereft of 479 I, 48.50 fee 2 rears, 
at GJ. 2. per Cent. per seloks 


479 +18) eet ol 
42. ; pe 
3919 +12 | g 
239 + 19 . 
21/59 ~ Ik 
: 20 
TLOL 
12 me bee Z es ‘ d. mf Te 
din by bik OY 104. 10.6 = ‘ 
. My . 2 | 
3168 Afite 436 03 6 09+ 2 | 


ge Say ated) 
JE ig ECA oe 
! Raeenl'.4 


: Se &. Vv. Simple Intereft. ’ 


e711, 15s. for 8 Months? | f 
6 SOT GE kM, eye 94'S Ob sOr 1%; 
94)30.10 \2°3 17 + 03 - COn% 
20 : 5 ie, fA, 04 40 
6'10 i Anfm. 22 «17 + Oder 
412 : . 
. 1/20! 


' 4 
Boh 7 


Note, By this Rule, Broakage, Commiffiou, Provifion, Storage, 

i furance, Kc. are wrought, having no refpett to Time. 
| \Ex. 1%. Unto what comes the Commiffion of 2591.\17 5 
‘Wdeds at 2% per Cent. | ve 


259,37 -15- 2 7 
eee 


Myf ; SLR ER Se 


Be 2 §19+1§+11+0 

7 p 129 ° 18 a EUS 3 Wy 
ae 6/49 J 14 9 10 ® 4 

, 20 

‘ 1 


“3155, tae : 
Ex. 2. At 1% per Cent. what comes the Broakage of 193/. 


115. 7d? | | ae 
4)108.. 117s 7 
49 -12.10-.% 


ned 


|¥2 Anja. 2 Ie 95. Tde% 


BAM yes | 
ae 0S. 2195 as 8 . Bae 


ABH ReenNe n pa “yd apes 
Me DAR bf 
i : 


+ Fx, 2. At 6 per Cent. per Annum, what is the Intereft a 


nee 
oe ™ 


On 


fA ioe alana > ce ao i ‘ Lycian fi 
lp a ae 


Petes. i Siuple Titre, “Seow 
But Queftions of this nature are more concifely and readily 
wrought by this : ¥ t 
Rule, Divide the given Sum by the Aliquot part that the Rat 
of the Commiffion or Broakage, &c. is of 1001 As for in 
ftance, in the lat Examples. Eine 


Ex.t. The Commiffion being 2% perCent. which is the goth 
part of 1007. Therefore ‘6 
“ ‘Dy © : 
% 

4lo)'25lo2. 17s. 11d. Fe 


Anfm.6 . O9 +11. 4, 


Exe. The Broakage being 14 per Cent. which is the. 8oth 
part of 100). Therefore iM 


8lo) 19|/8 1. 11s. 7d. 4 
Aim.) 2% OO". ORG io Vie 


t 


The Second way. 


4 


Rule, Muhiply the Principle, by the Iitere of 1001. for th 
Time required, and the Produét (ftriking off two Figures on the 
Right-hand) is the Anfwer, sh So eal 


Ex, 1. What. is the Intereft of 479 7. 19%. for two Year, 
at 42 per Cent. per Ann.? ‘cia By: 


: The Jntereft of 100), for two Years, at 4h per Cent. is 
91. Therefore baie tee 


479 « 18 


Anite 43 le 03 5. 09 de 4. 


Bx, 26 


ey ae zl ‘ ° 
‘ mr > ; : 4 fe Bey Cant “ay ty SG re Brie 
‘Seft. V. Simple Interefl. = 35 


Ex, What is the Jntereft of 5717. 15 s. for 8 Months, at a 


6 per Cent. per Annum? : | Ay 
The Intereft of 100}. for 8 Months, at 6 per Cent-is Ale 


Therefore 


Le Pe | & 

4 y ee 

22/87 . 90 | : | 

cng 120 = i Pi, 

47{49° . le 

| | 12 ; eh) 
eae red Ne: ay i 


a ee s, 

3|20 - Anfon 221, 17 5 04 dy 
Note, If it be for 3 Months, at § per Cent. per Anim, — 
then you need only add 4 of the Principle to it felf, working 4s 


before diretted, Kc 
| The Third ways 


Rule, Since the Interest of any Principle, 


5/. 12 
| 6 | 10 i 
at 4 per Cent. for 1¢ Months. a 

B58 y 20 ‘ 

is juft fo many Shillings as it hath Pounds. Therefore ‘ 


(1) What is 3797. 155 for 12 Months, at 5 per Cent? 4 
(2) ‘What is 416) 125, 6d. for 10 Months, at 6 per Cent? 


2lo)371I9 + 15 + alo’ 4116.12 56d, 
Anfm. 18.19 69 Anifite 2016+ J2- 
: \ 
(3) What is 427). 135.94. for 20 Months, at 3 per Cent? 
(4) What is 9277. 115, 3d, for 15 Months at 4 per Cent? 
ajo) 4217 - 13-9 alo) 9217 +11 +3 
Ana. Bee ge ane Anfw. 46» 7+ Oke 
C4 Cs Bena 


- .. — ~s 


Bee is rv hs nC id se Re i ‘ ve . i a x a 
—* Simple Interefp. = Behn 


‘ 
ence, To find the Zntere/ of a given’ Principles for any 


ae 
e 
iw 


fixed. 


Thus, If the Intereft of 3797. 155. for 12 Months, at 5 
"per Cent. Is fo many Shillings, ‘then for.6 Months it is the ¢ 
of fo. many Shilixgs, or fo Many Six-pences; and for 4 


Monits the 4 of it, or fo many Groats, as the Principle hath 


5 Pounds. ‘ey 

oa _ Ex. 1, What is the Jnteref? of 2791. 145 for 4 Months, 
a at 5 per Cent ? oe Msh at a ae ¢ 
48 5 ate Nr Me Fit . \ 

t (2|0° 27/9 . 11 act 

Bk | 3 EB. AO Ober og ss yy 1 

a * .. ; Aufa. 4/ ° 13 e 2 \ Hi : oe 

i Ex, 2. What is the Jntere/t of 197]. II s. for 2 Months, 
—. at 6 per Cem? Pe RN aee : - 
i lod rol 7a he Bydacti ate te én 
at ) a ee 
a ul Anfw.e i. 19% 6. 


Ex». 3¢ What is 4917. L705) Sos for 5 Months, at 4. per 
; Conte. ees , ee a iE OR Tang a 


2fo)4gl1. 17 «10 | 


3) 2402 THO Re? «i Les 8, 
Anfos 8) 3 ve 


Ex.4. What is 279 /. Irs. 8 ds fori7s Montks,at 4 per Cent. 3 


2}Jo) 279. I Les Brvas 
2) 13419. 74 


Ainfw. 6.19.. 9%. 


1 


For what odd Money is adjoyn'd to the Principle, value e- 


“Wery 205, a8 12 d. and leffer Sums in proportion. o 
. ‘ 1 ' ‘ é i seh + E@ me ', ’ ey ae , 4 

| | i, 
4 i 


! 


oe 


Zz 


* 
* A 


eg e On ig 34 an pi ah 


as 
Ny 


and the 15th of September 1703. Say q us, 


“” 
AA 


Quotiens of that Divifion is the Anfoere | 


ced ) 


ys ty ng 


Ath ie * 
weit 


VI. Simple Interefh. amy 
See By rs bo A 

. f : Sera Los ae 
Il. Intereft for Days.’ ey 


“To find the exact number of Days, between any two given : 
Times, without any Book or Table. y Rie. 
This is done, by carrying in Memory that old Diftich,!viz. i 


‘Thirty Days hath September, April, Fue and November. a 
February hath 28 alone; each of the reft hath Thirty one. > 
¥e% 


And. according to this: reckoning. the Year contains 366 8 
Days ; therefore, for Inftance, Ra 
To find the number of Days between the 7th of Fune 1701, 


365 i 
From the 7th of fune 1701 to the 7th of fune 1703 is 730 
: I raf se 4 : 7 


or two Years. 


From the 7th of fune 1703 tothe end of the fame Month — 
is. ' ; j 22 
‘ LY ene ar 28a 
Then in Auguft —~+ — --~—31 


From which, tothe 15th of September, is -~ -— 16 


So that from the 7th of fuye17or1, tothersth? ~. .. 
of September 1702, is é Days 830 
Note, Zhat 1 Day mujt be added toevery 4 Years contain’d in 
the Time. For every fourth Year, being Leap-yedr, February 
hath then 29 Days. - - Wee 
After this manner may any number of Days, even to 4 
or x of a Day, be exaétly and readily found. Now , 
To find the Jntereft of.any Sum, at any Rate, for any num- 
,ber of Days, obferve thefe two General ways. 


Firft Rule, Multiply the Pence of the Principle by the nimber of 
Days, and the Produit by the Rate of Intereft for a Dividenil, 
which divide by 26500, the Quotient is the Animer in Pence. 
~ Otherwife, “Take the Produ of the Pence of the Principle, 
Multiply’d by the Days, for a Dividend, and the Quovient of 
°36500, divided by the’ Rate of Intereft, for a Divifor, aud riz 


EX. Te 


_ Daysat § per Cent. per Annum? 20 


Days at 6 per Cent. per Annum? "20 # 


Sew, is. 


| at § per Cent. per Annum, 


» Je 


Simple atere(t, Set. VI. 


_ Ex.1. What comes the Intereft of 192 J. 145. 10. for 830 


ee = 


1387740 
0064 


. cb cane 


365/00) 1919707|00 (5259 
947 438 - 3 — 
2170 21.18. 3 Anfm 
3457, ¢ 
17200 A] 
_ Ey-2. What comes the Intereft of 311. 135. 44, for 335 : 


oa 
ie 
ae 
A 


6233 
12 . yo 
~ 74800 
315 
1122000 
224400 
6083) 23562000 (3873 
i 53130. 32/2. 9 
117 SAORI 360 Beg 
20790 
2541 


The fecond, which I received from my Eriend Mr. Ralph 
Rule, Mulsiply the Pence in the given Principle, by the mm- 

ber of Days, divide the Produft almays by 7300, and the Quo- 

sient is the Intercft, in Pence, of that Principle, for that Time, — 


Thus 


: : : 


- S 


We dag 


Thus the Intereft of 192 % ety 10d. for e30 ds at ‘ a 


; Cente. P “20 re 7s : - "5 


73, 'oo) a8goaslao ($259 Intereft in Pence 
at 5 per Cent. 


"South Interop 9 oe 


‘g 
a 
ha 


af 


ee . : 


- 691 
34 


«ahaa To find the Iutereft pt the fame Principle, for the 
fame Time, at the Rate of 3, 4, 6, 7,&c. per Cent. © 
Add fo many eet as the Rate of Intereft exceeds 55 Or Sub- 


tral [0 many Fifths as it-is lefs than 5. 


The Fifths of any Number is readily found, by Multiplying 
double the Numerator, cutting off the unite Figure of the Produit. 

Becaule fo many Fifths i any Number is the fame with 
twice fo many Tenths of that Number. 

Now 52594. being the Intéreft of 921) 145. 104. for 
$30 Days, ats per Cent. ‘as in the laft Precedent: let it be 
required, to know the Intereft of the fame Principle, for the 
fame time, at any other Rate, fappete 3, 4 2, or 6 per hee 
per Annum, then, viz. 


ar 
I. x, or F, being paw refs °° eee 6 
The Intereft lnkewile i in Pence, at 3 per Cent. 3 i5c 1g 


Ex. 2e 


egrets sb “4  $ i ae é P 4 ; F ge ae a ' 
Ao Simple Intereft. Sect. VI. 


; : : r a ” 
2 ha $259 


i One Teath fubtraéted, ret the | 525 69 
tereit at 44 is Cent. 4733 «1 
| : 5259 
Ex. 3. 18, or $, being added, gives 1051. 8 
the Intereft at 6 per Cent. 6311. 


_ And the HEE for any other Rate whatever. 29-89 


Of Exchequer Notes and Tallies. 


4 


i Gosicr Notes of five afd ene Pound, did formerly. 
bear five Farthings, but now a Penny per. Day Interefi. 
Tallies have been at.6, but now.at 5 per. Cent. per Ann. 
the Intereft payable every 3 Months, i 
_ Example. Unto what comes the Intereft of two 25 7. Notes — 
from the 27 of November 1702 to this Day, being the 4th of 
 Fanuary 170% ? : 
The Days found, according. to the’ Wireetion given in the . 
beginning of this Section, are 403,. which at 2 d. per ics. In- 
tereft, is.3 1s 2d. aS, Viz. te 


12'0) 40/3 . ash 399 
. 3 ° 7 2 : \ 


Ex, 1. What i is ‘the saci ‘Interef of a Tally, vizs 
soaks 2704, ftruck Fune 11, 1702 for 579 i, at 6 per 
ent 


le 
“ 


2) 579 


=. ‘S 'y > 
<~ “s 
eas pe 
7 


‘SeQ.NI. Simple, Interefl. = 


2) $7 90K os asi? 
og | 289. = 
Ss- 368.10 


. 4 pn 
~4\60 Anfw. 8}. 135.8d. 4 


Ex. 2. What comes 5 the Intereft, until the soth of fanu- 


ary 170%, of two Tallies, the Number, dans and Time, | 


_ of whofe Orders are, Viz. 


4 


N®. 3081, from Auguft 5. 1702, ke’ 1. § S at 6 er 


Cent. per Annum? 


Aufw. 731. 125. . 438840 
1097100 
73) 114756660 (15720 
ae 2 jibeéq 
32)18864 
146 46712 
78.12 


N°, $792. 


‘Sinple Imrereft. 
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a4 Simple Intereft, 


Serving at any Rate for any — 


Time. 


0 ON AWE a skeq 


SON eRe 
Yona 
Ly, 


| Intereft. 
SECTION 
At 3 per | At 4 per 
- Cent. Cent. 
-000082192 | .0001095 89 
2000164383 | .000219178 
2000246575 | .000328767 
000328767 | .000438356 
* 00410959. | 000547945 
: 1990493150. 1000657534. 
10005 75342 -000767 1 23 
09065 7534° | .000876712 
's000739726"| .000986301 
000821915 | 001095890 
-000904709 | .001205479 
-©00985301 | .001315068 
001068493 |. .001424657 
COLTS 068% | 001534246. | 
1004232876 2001643835 
{/ «004315068 | .001753424 -} 
001397260 | .c01863013 
001479452. |. 001972602 
2091561644 | .002082192 
F 001643835 | .002191781 
.001726027 | .002301370 
.001 808219 | .002410959° 
001890412 | °002520548 
-001972602 | .002630137 
002054794 | .002739726 
0002136986 | .002849315 
-002219178 | .00295 8904. |. 
2092301369. | .003068493 
.002383561 | .003178082 
7002465753 | .003287671 | 
-002547945 | .003397260 
2002630137 | .003506%49 
2002712328 | .003616438 
6002794520 | 003726027 - 
-092876712 | .003835616 
1002953904. | 1003945205 


VII. 


At § per 


Cent. 
.000136986 
- 000273972 


1000410959 
1000547945 ° 


000684931 
000821918 
00095 8904, 
‘001095 390 


“+0014232877 


001369863 
001506849 


001643835 - 


001780822 
001917808 


1002054794 


002191784 
-002323767 


~»002465753 


-002602740 


-002739726 ” 
0028 76712 


03013698 


003 150685 


.003287671 
-003424657 
-003561644. 
902698630 


2003825616. 


2003972603 
.004.1095 89 
004245575 
0004383561 


| 004520548 


-00465 7534 

004.7945 20 

2004931507 
At 6 


i: 


Set. VIL. 


Hf 4 
Sa 


i oe 
a 


OU 


Sef. Vil. 


i, | At. 6, per 
“= | Cent. 
“ 000164333 
2 +0003 28767 
3 °0004.93150 
4 | *00065 7534. 
5 2000821918 © 
6 2090986301 
7 2001150685 
8 2001315063 
9 4001479452 
to 2001643835 
1 | 2001808219 
12 001972602 
132’ -002136986 
14 #002301370 
15 002465753 
16 5002630137 
17 *002794.520 
13 002958904. 
19 | .003 123287 
20 +003287671 
21 -00345 2055 
22 20036164338 
23 | 2003780822 
| Se | *00394.5205 
26 +004,1095 89 
26 | 1004273972 
27 1 +004438356 
28 | +004602739 
29 -004.767123 
30 | .004.93 1506 
31 2005095890 © 
32 | 2005 260273 
33. $ 005424657 
34 40055 89041 
35 4. 005753424 
» 35° bsteoreapton 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Intret, 


At 7 per 
Cent. 


OOOT91781-~ 
:000383561 
2200575342 
.0007671 23 
+00095 8904: 
1001150685 
8001342466 
-0015 34246 
001726027 
.001917808 
2002109589 
2002301370 
-002493150 
-002634931 
.002876712 
1003068492 
2003 260274, 
0003452054 
003643835 
2003335616 
°004027397 
+004219178 
»9044.10959 
+004.602739 
004.7945 20 - 
.004986301 
005 178082 
*005 369863 
005561643 | 
005753424 
005945 205 
006136986, 
2005328767 
.0065 20547 
«006712328 
006904109 
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| 
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| 
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At. 8 per 


Cent. 


000219178 


2 000896912 
001095890 


000433256 
-00065 7534 


001315068 
-0015 34246 


2001753424. 
6001972603 


, OO2ZI9I 784 


1002410959 
2002630137 
002849315 


003068493 ° 


003287671 


20925063849 _ 


003726027 
2003945 205 
6004.164333 
004383561 
+004602739 
0004821917 
«005041095 


005 260272 © 


005479452 
005 693630 
2005917808 
40061369386 
.006356164 
1006575342 
6006794520 
-00704 3695 
007232876 
2007452054 
-00767 1233 
G07 890414 


Al 3 


2.38 .003 423287 


: Intere}?. 4 


shea? 


37 .003041096 |< 


39 «003205479 
49 003287671. 
41.003 369863 |. 
42 002452054 
. 43 .003534246 
44 .003616438 
45, 003698629 
45 003780821 
47 .003 363013, 
48 003945205, 
49 | 004027396 


5°} 004109589 | « 


§ 1 /.004191780 
§2 4004273972 
§3 ;»0043 56164, 
54 | 004.43 8355 
55 | 004.5 20547 
56 | 004602739 
§7 | .0¢4684931 
§8 | 004767123, 
a 59) ,004349314 
O} 004931506 

61 | 005013698 
62] .005095 890}. 
63 | 005178082 
64 | 005 2602:73 
65 | 005342465 
66 10U5424657 


67] 0055068 9 | 
68: te : 


_ JO} 009753424 | 


71 }.00583 SPREL 07780884 


oa 200745 2054 
69 005671232, |. 0075616431 


‘Sect. vi 
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At % per At 5 per 


Cent. Cent. . 


1004054794 1005068493 
-004 164383 |.005205479 
004273972} 005342466 | 
004383561} 005479452 | 
004493150} 005616438 
1004602739 | 005753424 
004712328 |.,005890411 
004321917 |.006027397 | 
Oe ee ae ‘s 
005041095 |.006301369 
.005 150684] 006438356 ; 
006575342 
2006712329 
-006849315- 
006586301 
.007123287 
2007260274. 
007397260 
007534246 
2007671233) 
007808219 ~ 

4| #007945 205 - 
008082192. 
008219173 
0083561 64 
008493150 
008630137 
008767123 
-008904109 
«009041096 
.009178082-° ie) 
009315068 
+00945205§ 
009559041 
I POGTAO7T “4 


10055 $904.1 
0056986 29 
.005808 218. 
005917807. 
-006027396. 
006 136985 
-006246575 
006356164 
1006465753]: 
006575342]. 
-006684931. 
-0067945 20|. 
.006904 109 
0070! 3698 
007123237 
+007 232876 
-007242465 


4007671232 


ey 
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At ‘4 per 
Cent. 


ebeoRzIg 
.006246575 
+006410959 
1006575342 
-006739726 
906904109 
1007068493 » 
10072328796 
0007397259 
2007561643 
20097726627 
+007890410 
008054794 


-.008219178 
008383561 


©008547945 
.008712328 
.008876712 
»009041095 
"009205479 
:009369863 
1009534246 
-009698629 
1009863013 
2010027397 
-CIOI91780 
-O103 56164 
2010520547 
1010684931 


“010849314 


011013698 


O1TTT8O8r 


6011342465 


011506849 
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1007095856 


007287671. 


‘097479452 
007671233 
007862043 
008054794 
1008246575 
-008433356 
:008630137 
008821917 
909013698 
-009205479 
009397260 
009589041 
:009780821 
2009972602 
010164383 
1010356164 
“OL0547945 
010739725 
-O10931 506 
-O11123287 
C1131 5068 
“O11 506849 
011698629 
-O118904r0 
012082I91 


.012273972 


-012465753 


1012657533 © 
012849314. 


sOFZ04T095 
1013232876 
-013424657 
seeeloa. 


008109589 


008547945 


"008767123 
00898630r- 


1009205479 


| +009424657 


009643835 


OTroo82I19L 
010301369 
1010520547 
*010739725 
010958904 
011178082 
“011397259 
011616438 
011835616 
‘012054794 
:012273972 
012493150 
.012712328 
012931506 
-0131 50684 
.013369862 
-C13589040 
013808219 
.014027397 
1014246575 
014465753 
1014684931 
eOTAQO4 109 
1015123287 
015342465 
ate pare 
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-009863013° 
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; a 0098630 
2 : | Se7sheats: 010000006 | 

-00591780 008000000 [a dete” 
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.006164383 peed Sd f 9410559 
ab 4 | .008438356 TE 
.006328767 easisgt “01068493 
peectat eee [apetsyroanat ayy Me | 
63153 oerihths 011095890 
-096 575342 008876712 | Be ae 
nine sored teas | 011369863 
00673° bb | -00909 5890 A 
00682191 | .009205479 bee as 
sia 1009315068 011780822 
006986301 pie dpe err7hola 
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.007.1 506 ; SH) Bb | 01205479 
ila sty Seen oisi9t764 
{ Paatiee Bad! i i oras8b757 
+007.397200 | .009972602 | Montiel 
-0CO74794 52% eV feh : “Months . 
es pe ence es bh ae 
pip kr’ | 020000000 epee 
015000000 |, A | oa a 
.022500000 |: ~Years, &c.- ee 
-Years, &c.- | .040000000 [ tem OS 
-030000000 peregrt s ees soon 
peony hae 060000000 Bye ei ae | 
e7nsooene : i a ; 100000000 
yeti ses 080000000 as a 
069900099, ee his 1330000 
pag i '100000000 ‘ a 
.07 5000000 ppt hos 1750009 
jee aes 120000000. | . pete 
phil thieds 130060000 hy oe 
Ooadeed *I40000000 }. by sines 
-105000000 150000060 is 
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At 6 per 
: Cent. — 


011835616 
»01200000'0 


612164383 
012328767 
* 012493150 
6012657534 
1012821918 


012986301 
0013150685 
013315268 
0013479452 
1013643835 


» ,or3808219 


2013972602 
2014136986 
014301370 
2014465753 
0014630137 


014794520 


001495 8904 
---Months--- 
s01§ 900000 
030090050: 
+045 000000 


'-Years, &c.- 


0690900009 


075000000° 
«099000000 


2105009000 
«1290000000 
4135900000 
«150009000 
»165 000000 
*18Q000000 
2195090000 
e2LQ00E000 


_ 9335090000 
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Interest. 


At - 7 per 
Cent. 


,01330$218 
.01.4000000 


(OL4191 731 
014383561 | 


0145 75342 
(014.767 123 


-014958904 | 


015150685 
0015342466 
+015 534246 
015 7.26027 
015917308 


“016109539 © 
- 016301379 


0016493150 
016684931 
016876712 
017068493 
0017260274 
.01745 2054 
---Months--- 
.017500000 
035000000 
+05 2500000 


“Years, &C,- 


070000000 
-087500000 
- 105000000 
-1225 00000 
140000000 


6157500000 » 


+} 75000000 
2192500000 
.‘2 10000600 
0227500000 
¢24.5000000 
©262500000 
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At 8 per 


Cent. 
.015 780821 


06000000 | © 


016219178 


-016438356 


» 3016657534 


.0163767 12 


4017095890 
2017315068 


:0175 34246 
°017753424 
1017972603 
<OF319178E 
-018410959 
-018630137 
018849315 
2019068493 
019287671 
019506849 
°019726027 
0019945 205 
---Months--- 


‘902Q@O000009. 


*040000000 


.0O60000000 


-Years, XC, 
.G80000000 
2100000500. 


*1 20000000) » 


.140000000 


gl 60000000 


9180000000 
»200000000 
2220000000 
+240000000 
2250008009 


9280009000 © 


9300009000 


Explis | 


Rate of § per Cent. it appears that — 
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‘Se&t. VIL. 


Explication, 


The firft Colume of every Page being Time, againft- it 
ftands the Intereft of one Pound for that Time, at the Rate 
per Cent. {pecify'd on the top of the Colume, and at the fame 
View you have the Intereft of 107. 1001..1000/. and all invone 
Line. ~ Let the Intereft.of 5001... fot 73 Daysat 5 per Cent. 
be required; turn to 73 Days and againff that, under the 


i< 


i. 2 . | 1. a Se e de 


Si Aris 10. oF 7 2 
30.5138 10> or Pp PO2 a 1D 840" >p3 

$09, (dS) gE OO cS OF 1.00+0.0 
Peptcos sot. 2 Bede sw wee 


So thatone Pound after that. manner being found to be the 
Intereft of an 1001. at 5 per Cent. per. Annum for 73 Days, 
5 times that Mony, to wit, 5 7. muft therefore be, the Intereft 
of sool, Again, If the Intereit of 111 /.-at the fame Rate 
and for the fame Time,were required ; .take the total of. the 
above Sums for an Anfwer, being 1 .110r1/..2s-2d. 3. 
So that let the given Principle be what number of Pounds, 
Shillings and Pence it will, it may be either taken in Parts as 


_ 111-1 above, or by multiplying the Intereft of one Pound by 


the given Principle; fo that no Sum at any of theinferted Rates 
or Time can require more than ene Multiplication. And al- 
tho’ this is Calculated only for 3 Years 3. beyond which Time 


_ fimple Intereft feldom happens, yet the Intereft from thence 


for any longer Time may as eafily and readily be found, viz. 


aA 


Ex. Ie 


Mls 


a ORs, ev 
Sect. VIL. , Inch 


Ex. 1. Unto ‘hat amounts the Intereft of rl: ag Ss. ot 
6 Years 4 £ and 73 Days, at 6 per Cent per Annume — 


Liv. VW OY asd a 
oe the fontta 933 3 ‘ t Goad 
i O12 4 one Pound for 7 Days. ae 


~402 the Intereft of ene Pound at the given Rate 
and Time, which multiply’d by the Princi- 
ple, produces, the Ante: 


Daa ow teen | “2: 13. Rone 
Bice: ai: spupdox’ dd. ciodidia “i590 
ee * 31900 


peek tae og. ki ors. 2d. 


‘Likewite may the « Tatereh of any. Stim at any thor Rate / 
per. Cent. whatfoever, be readily found according to the Di- / 
rettions in the Taft Head | in: the Rule, of Totereft. for Days. 


Ex. 2, What comes the Intereft of 432). 105: fort i Year 
3. at 41, 2. per Cente pet Anwiiie s 
: ors 
* Firft take the (alere ft of one Pound for et 
Siveri Time at 5 per Cent. per Annum, which is bi 605" 
From which Subtratting one Tenth P62 
gives the Intereft of one Pound at 4 2 per Cent. $625 
era i) by the: span Principle | 432.5 
28125 
a te, ; | £1250 ~ 
na Anllocd oats yd gAigt Dy 16875 
ity ee fd srl ye 32500 
| Anfwer 241, 06 05d, F°  24,328125 
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te¥N London, and throughout England, Accompts are kept | 

in Pounds, Shillings and Pence Sterling, and are caft up 
as Flemifh and French Money are, by 12 and 20, and it Ex. 
changes with all places ‘by Pence, i. ¢. giving fo many pence 


Sterling for the Pieces on which the Exchange is made, 
excepe Sp Ress . 


‘. Portugal, and with it in Shillings and Pence, on their 
Milret, - vy rae * Be eau ktlaeh ase Aya +s 7 7 
ca. Antwerp, Hamborough,&c, ‘Ountries bordering upon Flan. 
ders and Holland, and with them by the Pound of 20 Se Sterling. 
3- Jreland, and with it by the hundred Pound. 
Ti. The principle Places where the courfe of Exchange jg 
fetled, and in what Denomination they Exchange with London, 
you may find in the 3d.Chapter of Mr.Ker/y’s Appendix; but 
the. places to. which there jis a more conftant courfe of Ex: 
_ change from ‘Loridon, are gad oe ae) a 


So coat 


Genoa, Legorn, Venice, &c. ) , | 
Genoa and Legorn exchange with London by the Dollar, or 
piece of Bight, Venite by the Ducat. ¥ 
_ Genoa and Legorn keep their Accompts in Livres, Solz and | 
Deniers, § Livres a piece of Eight at Genoa, and 6 at Legory, 


The Par of the Dollar, or Piece of Eight, with London is 
644, Sterling, Ps 


OU ee PRR) Agere er tae ee 
<A Sete ete ie) es kee pe 


PSO(vin. Rigs gy 


*, e % 
> a x . 
In Spain. ets) ae 
A a ey hearts} 
a G 2 . - | Ad f ay. 5 +. . { -. . 
- Madrids Calesy Bilbo, Sc. gh a 


Exchange alfo by the piece. of Fights rN i ay bic @ o 
‘The Par being the fame as Genoa and Legorm, 


Portugal. 


—— : 


Lisbon and Oporto &e,. - | 
_ .- Exchange on-the Milrea, : ju 
| The Parabout 65. 8 d. 4 Sterling. 


Beer B", In France. 


A Paris, Lyons and Rouen ra 
- Exchange by the Crown, prish . 
But keep theis Accompts in Livres, Solz and Deniers, 


12 Denier t Sol. 
20 Solz.  @ makes <1 Livre 
3 Livres 1 Crown 


The Par of the French Crown with Londow is 45. 6ds 
Sterling. | 


‘In the Netherlands. 


| Antwerp, Bruffels, Amfterdam, Rotterdam, Hamborough, &c. 
, » Exchange with London by Shillings and Pence Flemifh.. 
_ Accompts are in thefe places kept in Flemifh Pounds,. Shil- 
lings and Pence, by fome in Guilders, Stivers and P ennicks. 
The Flemifb Pounds,.Shillings and Pence, are divided as our _ 
| me vize one Pound into 20.4. and one Shilling into 12.4, 
- but, , ; ‘ 


4 


6 


36 Pennicks, 1 rStivre “7 Hf os. 1 dF 

6 Stivres, ” % Flemifh Shilling aa: 724 

P< 20 Stivresy ae Guilder ..2 «| 3 i 245,-Q, 2710 
| .. 6 Guilders, & one: i. Flemith Pound $22 12,:.0.20 
 —-30 Stivres, p>.) 4 Common. Dol, oR} 3.2 0.20 
- 80 Stivres, pe “| Specie Dollar e 5-2 O30 
63 oe t Duccatoon. Pirlo: 34 F 


Ses ath 


The Pat between the Flemifh Pound:and Poutid Sterling, 


(ts 338 4d. But the courfe of Exchange mayya and: doth 


vary fome Shillings. . 
In the Arithmetical *part,, or cafting up of recent I 


| hall only inftance in thofe with France and Flanders; for as 
London exchanges with France by the Pence, foit doth with all 
_ places in Spain and Italy; and as it exchanges with Flanders, at 


Bruffels and Antwerp, fo it doth with Gérmany and Holland; at 


_. Hamborough and Amfterdam, &c. Ee OHS Potnd pear 
_ Flemifh Shillings and Pence. 


ts Py et Se : 
; The moft common ways of cafting the(é up are two, vite " 


Rules, Either multiply the given Crowns. by the Pence of Ex- 


| pbange, taking parts for the Farthings 5 (if | any be) otherwife, 


ea the aliquot Parts. for the Pence of the Exchange.outof 
dividing the given Gramms by tales ia and the. Wisbcad i 


| = zs the ANE he: DA 


7) How much Sterling muftT pay Necete' receive:in France 


: 479 Crowns, ‘Exchange at 32 d. ate per Crown« >” 
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So that all Exchanges made with London, wpon the Ducat, 
Dollar, Duccatoon, Florin, Milrea, &e. “are wrought after — 
the fame manner, and are no more than fo many feveral — 
Queftions in the Rule of Three, .or of Praétice ; for if:the 
above Crowns were Ells, @c., you must pay-as much forthem 
at fuch a price, as Sterling, for fo many Crowns at fuch Bx- 
change. If the Exchange.is at fo many Pence and aFraétion 
of a Penny, fee my fecond Example of the 13th Rule in 
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Of Flethith Excheye, 


Firft, To reduce Sterling into Flemifh. iia 


Rule, Take the Aliquot parts for what the Rate of the Exchange ; 
- is above aPound, dividing the given Sterling by the faid Parts, 
the total of. which, with the given Sterling, is the Flemifh Money. 


_Ex. rt. One in Antwerp delivering Money by Exchange for 
London at 35 5s. 6d. Flemifh per pound Sterling, how much 
muft he pay there to receive here 9977. Sterling? | 
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Thirdly, To Redice Flemifh into Sterling. iif rie, oh Sige 


Rule, Reduce the given Flemith: Sum;-cither into Pence, two 

| Pences, three Pences, Groats or Six-pences, &c-. which make a Di- 

_vidend, then Reduce the Rate-of Exchange into the fame, which 

take for a Divifor, and the Quote of that Divifion will be rhe 
_ An{wer in Pounds Sterling, the. Remainder. being valued according - 
so Mr. Wingate’s 51h Rule of the 71 Chapter. 
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i Note, That 40 Flemifh Pence makes.one Guilder. 
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Here note, That when the Rate of Exchange is at Par, then the 
Proportion berween their Money and ours, as the fame as bermeen 

_ their Cloth Meafure and ours; for as five of their Ells. make three ii 
of ours, fo, at fuch Exchange, five of their Flemith Pounds make 
_ three Pound Sterling, or 500]. Flemith 300). Sterling, = Le 
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| Of Gain or Lofs by Exchange. 
Note, That whenExchange is made with fraly, France, 
Spain, &c. with which, as aforefaid, London Exchanges for fo 
many Pence for their Pieces. The Gainthereby isfomuch 
the more, by how much the Courfeof Exchange runs low; be- 
caufe it isevident That I can receive more Ducats for 5007. 
when the Exchange is at 53d. than at 56 per Piece. 
But when I Remit for Flanders, or Holland, with which 

_ London Exchanges on the pound Sterling, the higher the Ex- 

- change is above Par, the more we have the advantage of 
Gain; for according to reafon, I may receive more Flemi(h 
Money for 1000/. Sterling, when the Exchange is at 36s. 81, 

‘than at35 5. 44.3 forat 355. 4d. Igain but 2s. per Pound, 
butat 36s. 8d. Flemifh, Igain by Exchange2s. 4 ds for e- 
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"The Explication, 7 


The firft Column fhews the Rate of the Exchange, from 
328 to 38s. 4d. and is extended no farther ; for aregu- 

_ Tation being made of the Coin,’ it’s not probable it will 
_ Tile higher, or fall lower than thofe Limitations.) 


of Pounds Sterling, expreft in Pounds Flemifh, whereby, at. 
"the firft view, you difcern what is the amount of 1, 10, 
% 100, 1000, ec, to ten Millions of Sterling, in Pounds Fle- 
_ mifh, at any of the inferted Rates of Exchange: For Exam- 
*. ple, If the Exchange is at 355. 24,. One Pound Sterling be- 
ing Equivalent to one Pound fifteen Shillings and two Pence. 
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> Sterling, and the Produé anfwers the Queftion- Thus 67 1.) 
0s, Sterling, multiply’d by 1, 75333, the Flemifh Money | 
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PR ADVERTISEMEN TS, 
‘There will be shortly publith’d 


New Copy-Book, containing ‘great sity of 

-manfhip, in thirty Plates, having the Alphabet 
Capital and Small Letters, Miniuims, and Joyning of the » 
-moft ufual Hands; together with an Alphabet of lane 
_ Roman Capitals, with very little and free turn of ftroaly 
“The whole Book» being adorn’d with near one hundr 
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All forts of Mathematical Infiruments, either for Land ot 
a, are accurately made in Silver, Brafs, Ivory or Wood, 
alfo‘all. forts of Weather-Glaffes, by Richard Glyme Mathe- 
tical Inftrument-maker, next Door to the Latia Coffee: 
how in Ave-maria-lane, near St. Paul's, London. 


was Eee 
on 
h 


